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Ransomes Cropguard Standard Sprayer at work 
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From the roughest type of land reclamation to close 
cutting of pastures HAYTER ROTARY GRASS CUTTERS have no 
equal. Illustrated is the 6ft. p.t.o. model suitable for all 
medium-powered tractors equipped with rear power take-off. 
Fitted with 3 cutter plates each carrying 4 cutter blades it 
will slice through scrub, weeds, and grass of any height 
quickly and without choking, and will work efficiently under 
adverse weather conditions. Low in initial cost, mainten- 


ance charges are very small. 


FULL DETAILS MAY BE OBTAINED FROM ANY OF THE FOLLOWING DISTRIBUTORS 


AUSTRALIA.—Farmfitters, Ltd., 837, Nepean Highway, 
Moorabbin, Melbourne, S.20. 

NEW ZEALAND.—L. J. Fisher & Co., Ltd., 30, Anzac 
Avenue, Auckland. 

S. AFRICA.—Amalgamated Distributors Corpn. (Pty.) Ltd., 
18, Leslie Street, Vereeniging, Transvaal. 

N.S. RHODESIA.—Bentalls (Rhodesia), Ltd., Moffat Street, 
Salisbury. 

KENYA & TANGANYIKA.—Twentsche Overseas Trading 
Co., Ltd., P.O. Box 503, Nairobi. 

UGANDA.—The Uganda Company (Africa), Ltd., P.O. Box 
7, Kampala. 

EQUATORIAL FRENCH AFRICA.—Henry Hamelle-Afrique, 
Boite Postale 107, Brazzaville. 


ALGERIA.—Comp. Algerienne de Tracteurs, Quartier 


Lavigerie, Maison-Carree. 


iE 
MALAYA.—James Warren & Co., Ltd., P.O. Box 503, Penang: | 


P.O. Box 101, Ipoh (Perak); P.O. Box 288, Kuala Lumpur 


SINGAPORE.—James Warren & Co., Ltd., Union Buildings 
Collyer Quay. 

FRANCE.—Societe Anonyme Almacoa, 17 Rue de Rocroy 
Paris. 

HOLLAND.—J. G. Massee & Zoon, Goes. 


DENMARK.—A/S Midol, Finsensvej 37, Copenhagen, F. 


SWEDEN.—A/B Midol-Produkter, Landskron:vagen |/8 
Halsingborg 


HAYTERS (EXPORTS) LIMITED - 64 MARK LANE - LONDON : £.C.3. Cables: AJAYHCO, LONDON. Telephone: ROYal 2627 
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The fight against pests 





With already too many mouths to feed, the world cannot possibly owe pests a 
living. The farmer, striving each year for better crops and higher yields, can 
afford Jeast of all this crippling form of taxation. 


Agriculture has declared war on pests. It is a global war. And we of Fisons 
Pest Control Ltd. are proud to be in the thick of it. Every year our Chesterford 
Park Research Station develops new spray chemicals to root out and destroy 
the predatory weed, insect, and fungus, wherever it may be. Always the aim is 
for precision, and for ease of application, so .hat crops of every kind, in every 
land, may the more readily receive the protection they need. 


For information on any pest in any part of the world, and how best to control 
it, write to Fisons Pest Control Limited, Overseas Department, Fison House, 
95 Wigmore Street, London, W.1. 


FISONS PEST CONTROL LIMITED 


Fisons for good farming ...everywhere 
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There’s no better fungicide for tea than ‘ Perenox’. It 
contains cuprous oxide, a particularly active form of 
copper that ensures maximum activity against fungus 
diseases. It leaves only a very fine deposit —thus giving 
the most effective protection, without being unsightly. 
Containing its own adhesive, ‘ Perenox’ is rain-fast and 
is not easily removed, even by tropical downpours. 
*Perenox’ does not need ‘creaming’ before the main 
bulk of the water is added to the spray tank. It 
is sprinkled in the correct quantities on the surface 


of the water required. Its special formulation 


PLANT PROTECTION LTD 
A subsidiary of Imperial Chemical Industries Ltd 


throughout the world 











Tea planters 


have found ‘Perenox’ the 


most effective 


Copper Fungicide 




















gives excellent dispersion and suspension properties. 


*Perenox’ is the most effective copper fungicide for 

a wide range of crops, including cocoa, coffee, tea, 

tobacco and potatoes. On tea, for example, 6 oz. of 

‘Perenox’ per acre (420 grammes per hectare) will | 
give excellent control of blister blight even under 
the most severe conditions. 

‘Perenox’ is packed in concentrated form in stout, easily- | 
handled drums; its use therefore cuts considerably 
the freight and labour costs involved in the transport 


and preparation of Bordeaux and Burgundy mixtures. § 





‘PERENOX’ 
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Editorial 


Tractors for China 


HERE has been an interesting sequel to our 

editorial comment on the serious situation which 
was building up in China owing to the startling rate of 
increase in population and the effect of its prolonged 
economic isolation (WORLD Crops, 1957, 9, 90). On 
the one hand, the British Government has decided 
that the time has come to reopen trade negotiations 
and, on the other, we have been offered the exclusive 
rights in an article entitled ‘ T'welve-year Plan Doubles 
China’s Grain Output ’. 

We were pleased to receive this document, although, 
as it is semi-political and contains much that is mere 
speculation or not relevant to agriculture, we could not 
accept it for publication in full. It is claimed that 
China’s food production is increasing at the rate of 5°, 
annually, as against a rate of population increase of 
2%, 1.e. an increase of over one million every month. 
‘Reluctant’ endorsement has been given by the 
Minister of Health of China to the principle of birth 
control and it is expected that the ‘ growth of popula- 
tion is going to be checked’. This ambitious plan, 
however, states the following are to be wiped out: 
filiarisis, hookworm, kala-azar, encephalitis, bubonic 
plague, malaria, smallpox and venereal diseases, so 
that unless a policy of birth control is more vigorously 
pursued the population cannot fail to increase at a still 
greater rate than at present, particularly if more food 
is produced. 

The writer is confident that food production can be 
doubled within the prescribed period of the Plan, but, 
according to Liao Lu-yen, Agriculture Minister, for 
the effective implementation of this programme China 
will require 20 million tons of chemical fertilisers and 
from 1,200,000 to 1,500,000 standard 15-h.p. tractors 
every year. We do not think it is possible to meet this 
enormous order, nor is it stated in the Plan how China 
proposes to finance this fantastic transaction. The fact 
remains that it is a problem of major importance to 
world economy which must be tackled in a spirit of 
goodwill, if the peace of the world is to be maintained. 

The essential facts that emerge are that China, a 
country containing one-quarter of the world’s popula- 
tion, is in dire need of material aid and the restoration 
of normal trade relations. We are of the opinion that 
it Was a serious error to cut off this vast country from 
the rest of the world, as it compelled China to turn to 
Russia and to turn Communist. The Chinese are not 
naturally Communist; they are essentially individual- 
istic; the family unit and ancestor worship is the basis 
of society in China. 

It needs to be appreciated that the revolt in China 
was the natural consequence of years and years of 
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oppression; it was a revolt against the tyranny of the 
conflicting war lords who had devastated China and 
their roving armies, which were little better than bandit 
forces, and which had effectively destroyed the security 
which is essential for the progressive development of 
agriculture. 

We do not altogether endorse the American way of 
life, nor do we believe in the Communist way of life; 
rather would we commend the middle way of 
Confucius. We must all learn to live and to let live; 
the alternative is the hideous prospect of the total 
extinction of Homo sapiens in an all-consuming third 
world war. It can happen—but it can also be averted. 


Late extra 


‘ What is truth’, said jesting Pilate, 
And did not wait for an answer. 
Bacon 
INCE the previous comment was made there has 
Ss received a complete contradiction. Writing 
in the Sunday Times (g June, 1957), Richard Hughes 
announces that ‘China has postponed large-scale 
mechanisation of her farms for at least another decade. 
British manufacturers can accordingly forget their high 
hopes of exporting large quantities of tractors following 
the relaxation of the trade embargo ’. 

Now, scarcely a month since the previous com- 
munication, we learn that the Prime Minister, Mr. 
Chou-en-Lai, has suddenly discovered that ‘ labour is 
still much cheaper than machines in China. Our big- 
State-owned mechanised farms, when set up even with 
gift tractors, are not unmixed blessings ’. 

What is the truth? What was the purpose of the 
original semi-official communication from Peking, 
which was offered for exclusive publication in WorRLD 
Crops? What is the reason for the sudden volte face? 
Can it be that the nationalisation of agriculture in 
China is a failure? Can it be that China cannot afford 
to pay for the tractors because of the inefficiency of 
agriculture under the Communist regime? 

According to Richard Hughes, ‘ it is estimated that 
the efforts of three of every four Chinese workers are 
needed to feed the nation, compared with one of every 
seven in the U.S.A., where there is a high degree of 
mechanisation, so that labour is available to build up 
the enormous industrial potential of that country. 

Can it be that the communication which we received 
was just another move in the complicated maze of 
international politics? We do not know. We can 
scarcely wait for an answer. Our principal concern is 
with the future of world agriculture and the health, 
wealth and happiness of all mankind. 

There are today many opposing forces at work. 
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Many national leaders, both of the right and of the left, 
are doing evil with the best of intentions and the net 
result is a study in world chaos. We hear of rabid 
nationalism, religious intolerance, rivalries of caste, 
colour and language, persecution of one people by 
another, and unrest and hatred everywhere. Can it be 
that not only is Communism a failure, but the much- 
vaunted Democracy is also a total failure in the newly- 
liberated countries? We are reliably informed that the 
internal affairs of one of these are slowly moving to 
a major crisis; that crisis, when it arrives, will inevi- 
tably result in intervention by a major power, which in 
turn will lead to a further widening of the conflict, 
and this may be IT—the third and last all-consuming 
world war. 

So will arrive the Second Dark Age. * 


Better grass fertilisers 

RANGE of new and more economical fertilisers 
Fy detrei for use in encouraging the growth of 
summer turf may be developed as the result of research 
into the use of urea formaldehyde in fertiliser com- 
pounds. 

These compounds possess the advantage that, unlike 
most other nitrogen-containing compounds suitable for 
use in fertilisers, they disintegrate very slowly in 
the soil. 

A recently completed series of experiments with 
experimental fertilisers containing urea formaldehyde 
showed that a single application of the fertilisers during 
the spring was sufficient to produce a marked increase 
in the total weight of grass clippings from lawns. The 
results of these experiments showed that the per- 
formance of the experimental urea formaldehyde ferti- 
lisers was markedly superior to that of either conven- 
tional fertiliser compounds containing an equivalent 
amount of nitrogen, or fertilisers based on activated 
sewerage sludge. 


F.T.E. 

HE use of slowly soluble glass-like materials 
‘cae one or more trace elements has attracted 
attention in the last few years. In a paper entitled 
‘The Weathering of Some Boron-bearing Minerals 
and Materials’ by Dr. E. R. Graham, of the Missouri 
Experimental Station, data are presented on the water 
extraction rates of boron-containing minerals, including 
tourmaline, the commonest source of natural boron. A 
fritted glass-like material incorporating boron was also 
examined. Water extraction of tourmaline, it was 
found, would not give sufficient boron for crop growth, 
but Dr. Graham stated that the synthetic boron frits 
appear to be a promising means of supplying boron 
with low concentrations and without the danger of 
toxicity to sensitive crops. Fritted trace elements of 





*The First Dark Age of 300 years followed the collapse of the 
Roman Empire. 
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this kind are safely applied at 25 lb. per acre. 

Greenhouse and field experiments appear to have 
established that under certain weather conditions !ack 
of boron is one of the causes of blank stalks and barren 
ears in sweet corn. It is thought that the available 
boron is leached from the soil by the heavy rains, 
following which the dry soil conditions render any 
remaining boron unavailable to the crop. 


Oil from fresh coconuts 


N EWS has been received that a research agreement 
has been concluded between the Coconut Ad- 
ministration of the Philippines and Stanley Hillier, an 
American inventor, for the development of a process 
for the extraction of coconut oil and the production of 
coconut flour from fresh coconut meat. If successful, 
this process will replace the production of oil from 
copra, which has to be produced by various sun-drying, 
smoke-drying and kiln-drying systems. It has been 
estimated that it will require 127 of these machines to 
convert all the coconuts from two million acres into 
coconut oil. 

The Hillier extractor would appear to be a mobile 
unit, as, according to the Philippines Free Press, the 
machine is taken to where the trees grow, takes in ‘ the 
fresh coconuts’ and in less than an hour discharges 
them as edible coconut oil and flour. From this it 
would appear that it husks and splits the nuts mech- 
anically, extracts the white meat, crushes it, extracts 
the oil-water emulsion, dries and grinds the residual 
flour and separates and filters the oil—all in one 
gleaming streamlined affair that looks as if it might 
have been a science fiction artist’s conception of an 
inter-planetary threshing machine ’—in short, a sort 
of combine-harvester for coconuts. 

It is described as a complete mobile factory—a 
$100,000 flour and oil plant—that has been tested with 
dozens of guinea-pig coconuts sent to California from 
the Philippines. The ‘ unsuspecting’ coconuts are 
subjected to a razor-sharp series of mixers and grinders 
between the time they are fed into the machine and 
digested during the 50-minute conversion process. The 
oil is trapped in glass containers as it drains from a long 
spout near the rear of the machine; the meal is ejected 
into large metal bins. 

It is claimed that by replacing the centuries-old 
copra system it will pour an additional 120 million 
annually into the economy of the Philippines. Further- 
more, according to the inventor, the coconut flour 
contains 10% more protein than the meal obtained 
from copra and the process will produce a 4°, greater 
yield than the existing copra process of oil extraction. 

No one will be more astonished than ourselves if 
these big claims can be substantiated and if the process 
ever reaches the stage of large-scale production. It 
has been the dream of inventors during the past 25 
years (including ourselves) to produce pure watet 
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white coconut oil commercially by such a process, 
which is already followed on a domestic scale and even 
in small factories in the coconut areas. The major 
difficulties have always been that the cold-produced oil 
will not keep as well as copra oil, efficient extraction is 
not possible from wet meat and the wet copra meal is 
difficult to dispose of either as human food or as feed 
for livestock. It must not be kept for too long in this 
wet condition, as many fatalities have occurred in the 
Philippines from a sickness, having all the symptoms of 
botulism, caused by eating food made from wet 
meal which has been kept for too long. 

The coconut meal has therefore to be dried. So the 
question we ask is: just what has been saved? It 
would also appear that the process includes the 
mechanical husking and splitting of the nuts—two 
operations which are at present being done quite 
rapidly by hand in Malaya, Ceylon and elsewhere (see 
Wor_p Crops, 1956, 8, 489). 


Can chemists measure quality? 


N the year 1879, when organic chemistry was getting 
ae its stride, A. W. Blyth published a paper giving 
analytical figures relating to tea, and he predicted that 
the day was not far distant when tea would be judged 
by analysis, supplemented by the taster’s report. 

Since then our knowledge of the chemistry of tea has 
steadily broadened. Of recent years the use of a new 
technique of partition chromatography has enabled the 
scientist to separate complex mixtures of closely- 
related substances, and in this way fuller knowledge 
has been gained of the condensed, oxidised flavonals 
which are responsible for briskness, strength and colour 
in a tea infusion. Much has still to be learnt about 
‘quality ’ in tea, using this term in its narrower sense, 
and we know little of the substances responsible for 
flavour and aroma. As our knowledge grows the com 
plexity of the subject becomes more evident and it 
seems that the day when a tea can be valued on analysis 
is as far off as: ever. 

Recently a paper entitled ‘ Oxidation Measurement 
of Quality’ was published in The Coffee and Tea 
Market, Hamburg. The paper describes how attempts 
were made to correlate the quality of coffee and tea 
liquors with their capacity to react with potassium 
bichromate solution. However, no conclusive or worth- 
while relationship was found for either beverage. 

It might well be asked, ‘ what exactly is the chemist 
trying to do?’ There can certainly be no idea of re- 
placing the professional taster. Thus a tea taster on a 
busy day will deal with several hundred samples and 
he can taste, describe and evaluate a batch of five teas 
i under five minutes, or in about the same time as it 
would take a chemist to draw and weigh a single sample 
as a preliminary to a long and complex analysis perhaps 
taking days to complete. Furthermore, in judging a 
Particular tea the taster applies his knowledge of the 
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reputation of that mark, based perhaps on many years’ 
experience, before giving an evaluation. Such latitude 
would be denied the scientist, whose assessment must 
be governed by exact data obtained from the particular 
sample drawn. 

Nevertheless, work on the fundamental chemistry of 
foods and beverages is necessary, for such knowledge 
leads to better control in manufacture, preparation and 
storage. So far as tea is concerned, our knowledge of 
the chemical changes occurring during manufacture is 
now such that the effect of any alteration in treatment 
can be predicted with certainty. Tea-making is no 
longer a ‘ hit-or-miss ’ business. 


Tea once ‘tay’ 


N a letter to the Daily Telegraph, Mr. John E. 

Millard points out that a change in the pronunciation 
of ‘ea’ from ‘ai’ to ‘ee’ took place at the end of 
the 18th century. Three words at least still retain 
the old pronunciation—yea, break and great. Alexander 
Pope wrote in the ‘ Rape of the Lock ’: 

‘ Here thou, great Anna! whom three realms obey, 

Dost sometimes counsel take—and sometimes tea ’ 

—and in his day the couplet rhymed perfectly. Now 
‘tea’ is no longer ‘ tay’ in Britain. 

It is an interesting fact, however, that among the 
more conservative peoples of south-east Asia, ‘ tea’ is 
still called ‘tay’, and these countries between them 
produce nearly go”, of the world’s ‘ tay ’. 


Pre-war: post-war 


T was recently suggested that we would all think 
| clearly if we abandoned the mental outlook 
that makes continual comparisons between the post- 
war and the pre-war. There is undoubtedly much to 
be said for this advice, but it will be difficult to follow 
when considering agriculture, which in many countries 
has undergone such revolutionary changes since the 
war. Economically, and to a considerable degree tech- 
nically, British farming can look back to the 1930s as 
if into another century. The vehement critics who 
contend that our post-war progress has been less the 
result of effort than the effect of ‘ feather-bed ’ State 
favours have been given a sound reply in the latest farm 
economics survey from Cambridge.* 

Of the farms regularly ‘ costed ’’ by Cambridge farm 
economists, 20 in the eastern counties were selected 
because they were costed in 1935 as well as now. 
Comparison of their 1935 and 1955 results are there- 
fore possible. However, to eliminate the effects of 
changed price levels, all costs and prices in the 1935 
budgets of these farms were altered to 1955 standards. 
Also, as either 1935 or 1955 may not have been typical 
years for all types of production, actual yields were 





** Report on Farming, 1955-56’, Report No. 45, School of 
Agriculture, Cambridge, Farm Economics Branch, 3s. 6d. 
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adjusted to the averages for 1935-39 and 1951-55. 

The average farm in this group of 20 had a size of 
208 acres. The actual profit earned in 1935 was £363, 
but with costs and prices adjusted to the levels of 1955 
this figure now becomes £894. In 1955 this average 
farm made a profit of £1,610. In fact, therefore, profit 
has risen from £363 in 1935 to £1,610 in 1955. But 
of the total difference (£1,247), £531—the difference 
between £894 and £363— is to be attributed to changes 
in price levels, and the rest, £716, must clearly be 
attributed to better farming. So, even if the farmer is 
more generously rewarded than he was in the bad old 
days before the war, roughly five-twelfths of his im- 
proved economic position is due to more favourable 
price conditions and seven-twelfths to his own efforts to 
increase productivity and improve general efficiency. 
A minority of critics may still choose to call the five- 
twelfths portion the farmer’s ‘ feather-bed ’, though in 
truth much of it is no more than a correction of pre-war 
injustice. The important question posed is this: 
Would the seven-twelfths portion ever have been 
obtained without the incentive of the five-twelfths 
portion? To this all fair-minded people will find only 
one answer possible. 


Liquid fertilisers 
err fertilisers are applied in many parts of the 


U.S.A. to corn, cotton, small grains, forage crops, 
vegetables, fruits and nuts. ‘Their use began with 
adding them to irrigation waters and then to sprinkler 
and trickle irrigation systems. In recent years there 
has been a remarkable development in application of 
liquid fertilisers to the surface of the soil or at a depth 
in the soil both before and after sowing or planting of 
the crop. 

Nitrogen solutions include solutions of ammonia in 
water to which ammonium nitrate, sodium nitrate or 
urea may be added. The use of liquid fertilisers con- 
taining combinations of NPK has developed more 
slowly, due to corrosion problems in storing and 
applying them and a relative lag in the production of 
electric-furnace phosphoric acid in sufficient places and 
at a price low enough to allow its use in fertiliser 
formulations. 

The increase in the application of liquid fertilisers 
in the U.S.A. is striking. Between 1947 and 1955 the 
consumption of anhydrous ammonia rose from 27,314 
tons to 353,681 tons, nitrogen solutions from 7,328 tons 
to 340,574 tons and phosphoric acid from 5,887 tons 
to 15,581 tons. The use of mixed fertilisers in solution 
increased from 6,607 tons in 1947 to 27,548 tons in 
1954. The application of liquid fertilisers to the soil 
is now therefore a well-established practice which is 
developing fast. 

In the U.K. the total amounts of plant nutrients 
applied to the soil in solution must still be very small 
compared with the total tonnage of fertilisers applied 
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to crops and grass, which was estimated to be 291.3 
thousand tons N, 385.8 thousand tons P,O,, and 305.4 
thousand tons K,O for the year ended 30 June, 1956. 


The fate of Homo supiens 


ARLY in 1945 a dying man wrote a book cailed 

‘Mind at the End of its Tether’.* The author 
had not heard of the atomic bomb, but he expressed 
his sincere conviction that Man would soon arm himself 
with the means for his complete self-destruction and 
that the human race would become as extinct as the 
dodo. Little or no notice was taken of this inspired 
prophecy. It was just an old man’s fantasy, a rank 
piece of miserable pessimism, something that could not 
possibly eventuate. Today—little more than a decade 
later—people are not so sure. 

There is a ferocious cold war in progress which, 
even if the nuclear bomb is never used in a shooting 
war, can so undermine the economic structure of human 
society that a major slump of unprecedented magnitude 
leading to total chaos on a world-wide scale will be 
inevitable. In the struggle for world domination 
nuclear bombs are being exploded at enormous expense 
and the staggering cost of these and other so called 
‘defence’ preparations are adding to the strain and 
difficulties of human existence. 

Nobody has been told how many ‘ H’ bombs are 
scheduled to be exploded by the three leading com 
petitors, although we are assured that the radioactive 
fall-out is negligible in quantity. With each bomb 
exploded we understand that there is a cumulative 
build-up of the dangerous strontium-go in the strato- 
sphere which could ultimately have dangerous con- 
sequences—strange mutations, obscene deformations, 
and even the possibility of sterility in people most 
susceptible. 

One aspect that we have never seen referred to— 
atomic radiations can affect all forms of life, and there 
is the distinct possibility that the indirect consequences 
to Man may be more serious than the direct and more 
obvious effects of the so-called atomic fall-out. A 
virus hostile to Man or to plant life could be en- 
couraged; the radiations may actually mutate and 
encourage fungus diseases and so threaten our food 
supplies, which are already precariously balanced 
against the remorselessly steady increase in world 
population. 

It would appear that comprehensive research into the 
malevolent effects of atomic radiations is, indeed, o 
greater importance than the extensive investigations 
into the benevolent uses of nuclear energy on which 
so much money is being spent today. Researches if 
this field will indeed be of little value if a new Black 
Death were suddenly to appear and be carried round 


the world in a matter of hours by contacts in aeroplanes. 
a 


*‘ Mind at the End of its Tether’, by H. G. Weils, William 
Heinemann, 1945, 34 pp., 6s. 
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RIVATE lawns usually provide 

for quiet and inconsequential pas- 
times—sprawling in the deck chair or 
upon the rug in summer, taking tea in 
the shade, or a gentle game of croquet. 
Most cultivated turf, however, is put 
to more serious use (for people can be 
very serious about the games they 
play) and the care and maintenance of 
these smooth acreages must rival in 
terms of time and money the effort 
that is expended on agricultural grass- 
land. 

The head gardener of an Oxford 
college was once asked by a trans- 
atlantic visitor to account for the 
excellence of the turf that formed the 
lawn in the quadrangle. ‘ Well, sir’, 
said the gardener, ‘ it’s like this ’ere. 
We rolls ’im and we rakes ’im and we 
cuts ‘im. Then we rolls ’im and rakes 
‘im and cuts ’im again; an’ after we’ve 
been doin’ that for two or three 
‘undred year or so ’es usually in pretty 
good shape ’. 

By and large that explanation was 
Probably true. But what goes for the 
venerable turf in Oxford colleges does 
not go for putting greens on the Gold 
Coast, bowling greens in British 
Guiana, tennis courts in Tanganyika, 
ornamental gardens in Baghdad and 
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Grass is cultivated to provide turf for recreational use in almost 
every country of the world—for golf courses, bowling greens, tennis 
courts, race tracks and all kinds of sports fields—in addition to 
all the public, private and ornamental lawns. How chemicals can 
help in producing perfect turf is here discussed. 





recreational lawns in almost every con- 
tinent and island inhabited by civilised 
man. 


Soil improvement 

Although practised by most amateur 
gardeners, the care and maintenance of 
turf is a highly technical business, to 
which the chemical industry makes a 
large contribution. With the initial 
establishment of turf—using ‘ turf’ to 
embrace commercial fields, lawns and 
greens of all kinds—the industry has 
little directly to do, except to assist 
with soil analyses. But once the 
drainage has been secured and the seed 
put down, the products of the industrial 
chemist come into their own. 

Not every type of soil is suitable for 
turf cultivation. The acidity or alka- 
linity may be excessive or essential 


nutrients may be lacking; but—unless 
the cultivator is of the ‘ compost only ’ 
school—there are chemicals and chem- 
ical fertilisers which are available to 
correct these deficiencies. 


Weed control 

Providing aids to growth is one con- 
cern of the chemist. Protecting 
growth is another. The control of turf 
pests (diseases, insects and weeds) has 
been greatly improved during the last 
few years by materials which have been 
devised and produced by the agricul- 
tural and horticultural chemist. Little 
more than 10 years ago, for example, 
treatment with arsenicals and chlorides 
was still the customary method of weed 
control, other than mechanical. In 
1944 it was found that the growth- 
regulating 2:4-D (dichlorophenoxy- 
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Photo: Carters Tested Seeds Ltd. 


The parade ring at Kempton Park racecourse, England 


acetic acid) and its soluble salts were 
more effective and more safe and, 
recently, commercial preparations of 
‘ showerproof’ 2:4-D have increased 
its usefulness. Where large areas of 
turf are cultivated, as well as in private 
gardens, the efficiency and economy of 
such chemicals are very great. 


Fungi 

Besides dealing with weeds, the 
keeper of fine turf has to contend also 
with the ubiquitous fungi. In various 
forms and under various names fungal 
diseases are the universal enemies of 
those whose task it is to maintain good 
lawns. Fusarium patch disease, cor- 
ticium disease and ‘ dollar spot’ are 
three of the most widely known fungal 
afflictions. Fusarium patch (Fusarium 
nivale) is sometimes known as snow 
mould, since, having lain dormant 
throughout the winter, it is liable to 
reassert itself with the thaw in spring. 
It can also appear during summer and 
autumn—any time, in fact, when con- 
ditions favour it. Humid weather is 
one of the predisposing causes of all 
fungal diseases and if it persists in late 
summer corticium disease (also called 
red thread or summer rust) may 
result. Late summer is also the most 
favourable, but not the only, season for 
* dollar spot ’. 

Chemical remedies are the accepted 
and most practical means of countering 
all fungal attacks. Proper maintenance 
practices, such as raking, scarifying, 
judicious watering and the balanced 
use of soil dressings, are, of course, 
indispensable; but the regular applica- 
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tion of an inorganic mercury fungicide 
during the growing season can succeed 
where mechanical methods may some- 
times fail, for it can prevent the out- 
break of these diseases, which can kill 
off large areas of grass and necessitate 
troublesome and expensive replace- 
ment of turf. 


Insects 

Besides fungal disease, turf is liable 
to damage by insects. In the U.K. 
the worst offenders are probably wire- 
worms, leatherjackets and earthworms. 
These pests also exist in many overseas 
countries or their places may be taken 
by other similar pests. 

Wireworms and leatherjackets are 
most prevalent in ground which has 








been lying fallow for some time. In 
Britain the growth of country towns, 
old and new, inevitably involves such 
ground and complicates the task, of turf 
management, as does the settlement 
overseas of previously undeveloped 
areas. 

Generally speaking, until recently 
the only methods of controlling these 
pests were those mechanical ones of 
good general care. The discovery of 
synthetic insecticides, such as DDT 
and — particularly — BHC, has pro- 
vided chemical remedies. These, 
applied direct to infested ground, com- 
bined with chemical seed dressings, 
give good protection. 


Earthworms 

It is a pity that the very functions 
of earthworms which make them 
valuable in ground cultivated for crops 
should brand them as a nuisance when 
ground is used for lawns, as the trouble 
worms cause by their casts is greater 
than the good they do. 

Many chemicals have been used to 
control earthworms, mercuric chloride 
being one of the most popular. Now 
mowrah meal and lead arsenate have 
largely superseded them. 

It is not known whether the Oxford 
college gardener used such aids or 
could ever have been persuaded to 
acknowledge his debt to them, but it is 
hard to believe that his rake, his roller 
and his mowing machine were his only 
aids to perfect turf. 

Photo on page 319 shows the croquet lawns 


at the Hurlingham Club, London, also by 
Carters Tested Seeds, Ltd. 


eeds Ltd. 


Photo: Carters Tested 


The Arsenal football ground, London 
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ON TOUR 


WITH A LOGARITHMIC SPRAYER 


Automation in testing 


GORDON WRIGLEY, B:.sc., A.1.C.T.A. 


T is one thing to read about and 

see in the distance a new experi- 
mental spraying machine for which 
high claims have been made and quite 
another to be presented with a new 
pale grey machine sitting snugly on the 
back of a Land-Rover and to realise 
that for the next few months it is to be 
your companion on a tour of England. 


Operating principle 

The machine, known as the Chester- 
ford Logarithmic Sprayer, was briefly 
described in WorLp Crops (1957, 
9, 73 and 204) and the model used was 
the production model recently put on 
the market by Fisons Pest Control Ltd. 

The principle of the machine is that it 
sprays an automatically decreasing 
dosage of a chemical as it moves along an 
experimental plot. 

Owing to shortness of time, it was 
only possible to get about half an 
hour’s skilled tuition in how to make 
the machine perform all the varied 
functions the programme demanded. 
I found, however, that the simplicity 
of design made it nearly impossible to 
go wrong. More than the half-hour 
would have been time wasted. 

For my specific purpose I had a 
small tank of 4 gal. capacity added with 
its own feeder water tank. I could 
now spray either at a constant dosage 
or at a logarithmically decreasing rate. 
In addition, a mixture of two chemicals 
could be sprayed, one at a constant 
rate and the other at a decreasing rate. 

Our previous method of carrying out 
weed control trials involved the making 
up of a range of concentrations of each 
chemical, each in its own bottle clearly 
labelled. This is a slow and tedious job 
and one where serious mistakes can be 
made. Arbitrary rates are selected and 
it frequently happens that critical con- 
centrations are omitted or full in- 
formation is not obtained from the 
¢xperiment because high and low rates 
are excluded to keep the complicated 
design within practical limits. 
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(Chesterford Park Research Station) 





The Chesterford Logarithmic Sprayer has been used in an extensive 

series of field trials with established and new hormone weedkillers 

in England during the 1957 spraying season. It was found that the 

amount and quality of results which can be obtained with a minimum 

of resources was greatly increased. This ingenious machine is a 
valuable new instrument of research. 





With the Logarithmic Sprayer noth- 
ing could be easier. For the machine I 
was given, the maximum rate required 
had to be made up in 30 gal. of water. 
For example, the hormone weedkiller 
‘Phenoxylene Plus’ is normally used 
at 5 pt. per acre, so I decided to work 
from a rate of 14 gal. ‘ Phenoxylene 
Plus’ per acre downward. To do this 
I put into a 5-gal. drum 1} pt. of 
‘Phenoxylene Plus’ and 28} pt. of 
water, and this was the mixture ready 
for the concentrate tank. This drum 
was easy to manoeuvre and contained 
sufficient for at least 10 logarithmic 
plots. The short wheelbase Land- 
Rover has room for at least six such 
drums, together with cans of undiluted 
chemical. The only other equipment 
I needed was a polythene measuring 
cylinder and some marker canes. There 
is a small spares and tool kit with the 
sprayer, the only part of which I ever 
had to use being the spanner for the 
nozzles. 


Method of operation 


The first trial was put down in 
Yorkshire under the very watchful eye 
of the farmer. Working on 33-yd. 
5-yd. strips, the plots were quickly 
paced out (there is no need for the 
accuracy of a chain) and marked with 
canes on the driver’s side. It was quite 
easy to spray and stop within inches 
of the cane. After checking the 
nozzles and filling the concentrate 
tank, the rest was done from the 


driver’s seat. With the clutch pedal 
depressed there are five actions: (1) 
engage low ratio, (2) engage first gear, 
(3) engage power take-off, (4) move 
governor to second notch and (5) 
release hand brake. 

The clutch is then released and the 
sprayer moves forward at 34 m.p.h. 
If any of the steps were forgotten, it 
was quickly evident, as the sprayer 
either did not spray, did not move or 
moved off too quickly. If the steps 
were done in any other order, the end 
result was the same. In 25 seconds the 
cane was reached and the first plot had 
been sprayed. , Washing out was done 
simply by manipulating a single lever, 
with the controls engaged as for spray- 
ing, except that the transfer gear lever 
was in neutral. 

Within go minutes of entering the 
field all the plots had been sprayed, 
records made, and I was away to the 
next plot. The whole operation was so 
streamlined that the farmer is still con- 
vinced I have been doing this for 
years. Despite the short hours of day- 
light, two more sites were sprayed that 
day. 

As the whole unit was self-contained, 
it was possible to move from site to 
site without returning to base to collect 
more bottles. As the drums were 
emptied they were refilled quickly at 

the next water tap. Good spraying 
days, which were rare this spring, were 
never lost through the chemical solu- 
tions not being made up. 
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Results 

In a few weeks of nomadic existence 
I completed a circuit of England and 
I was able to return to the plots which 
had previously been sprayed and see 
the results for myself. Most of the 
canes remained, but where these had 
been acquired by small boys or 
amateur gardeners it was quite easy to 
locate the plots. Whilst the plot is 
considered to begin at a point 5 yd. 
after start of spraying, a slightly higher 
rate is applied immediately before this. 
This point is generally very evident. 

Variations in effect on weeds were 
thus noted in relation to distance from 
the beginning of the plot. A simple 
slide rule which comes with the 
sprayer gives the chemical dosage at 
any point as a decimal of the dosage at 
the beginning of the plot. 

One of the chemicals in the trials 
was CP 1815, the new weedkiller for 
the hitherto hormone-resistant weeds. 
Walking down the logarithmic strips 
the effect of decreasing the dosage on 
a weed such as cleavers, Galium 
aparine, was conspicuous. The point 
along the plot where the cleavers 
ceased to be controlled was determined 
and the dosage of CP 1815 at that 
point was rapidly calculated on the 
slide rule after pacing the distance of 
that critical point from the starting 
point. 

Study of a large number of such 
plots from all over the British Isles 
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During the trials described the Logarithmic Sprayer mounted on a Land-Rover 


provides a very reliable guide to the 
correct dosage required to control this 
and other weeds. A percentage re- 
liability figure for any chosen dosage 
can be readily determined and any 
specific soil type which gives irregular 
results can be noted. Such a large 
number of sites included all the im- 
portant varieties of cereals, and by 
starting the logarithmic strips at two 
or three times the recommended 
dosage rate any varietal susceptibility 
shows up, as this reproduces the effects 
of misapplication by boom overlap or 
error in filling the spray tank. 

Another big advantage of the 
logarithmic machine came in the com- 
parison of different formulations of the 
same chemical. By spraying the for- 
mulations side by side, starting each 
strip with the same concentration of 
the active ingredient, it was relatively 
easy to study differences by walking 
across the plots. 

The large number of sites that it was 
possible to spray brought in its wake 
its own problem. All these sites needed 
revisiting and it was impossible to con- 
tinue spraying at the same rate and 
score the sprayed plots as well. I was 
convinced by this time that the spray- 
ing system was so foolproof that I 
could hand over the machine to an 
inexperienced operator, free myself for 
visiting the sprayed sites and know 
that I could interpret the plots that he 
had sprayed just as well as my own. 





travelled nearly 10,000 miles 
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Thus one technical man with an 
assistant could now deal with a pro- 
gramme that by any other method 
would have needed at least half a dozen 
skilled people. 

The trials were done in co-operation 
with farmers who were very ready to 
offer facilities. Apart from their 
interest in new developments, they 
were impressed by: 

1. The small amount of land re- 
quired to test a full range of com- 
pounds at a varying range of dosage 
rates. This amounted to 1/4oth of an 
acre for each logarithmic strip and 
slightly more for the strips sprayed at 
a constant concentration. 

2. The small amount of parapher- 
nalia left to mark the plots. What was 
left behind was no hindrance to top- 
dressing and could easily be removed 
before ‘combining’. 

3. The self-contained nature of the 
machine. ‘There was no question of 
the farmer supplying labour, a tractor 
or a spraying machine—just 50 gal. of 
water. 

Farmers were intrigued by the sim- 
plicity and ingenuity of the machine. 
It could be used to spray over any 
odd corners left by the trial plots being 
cut out of a field, pieces that would 
have been very difficult to spray with 
a farmer’s own machine without inter- 
fering with the plots. 


Minor problems 


During the programme two prob- 
lems arose. In the first, one of the 
chemicals was found to have optimum 
activity between 1} and 2 lb. per acre. 
When logarithmic strips were sprayed, 






































starting at 2 or 4 lb. per acre at the 
peak dosage, the critical dosage 
occurred in about 3 yd. and where the 
weed population was thin this was 
not adequate. This was overcome b) 
replacing the water that was being 
drawn into the concentrate tank by 2 
solution of the chemical giving 4 
dosage of 1} Ib. per acre and the con: | 
centrate tank was filled with the 
equivalent of 2 or more Ib. per acre 
By this method the 1} to 2 lb. per act 
range was drawn out for the whole 
length of the plot. 

The second problem resulted from 
the mild winter, which had allowed the 
chickweed to overwinter well, and )} 
the time of spraying this was frequent!) 
the- dominant weed, occurring ® 
clumps rather than plants. Certal# 
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chemicals, particularly those of the 
contact type, were giving varying 
results at the 40 gal. per acre rate 
applied by the machine. By folding 
one or both booms, comparisons at 40, 
80 and 120 gal. per acre were made. 
Some of the hormone herbicides in the 
trials, however, were killing chickweed 
at the 40-gal. rate and it was decided 
to see if this effect persisted at lower 
volumes of application. This was done 
by driving in first gear and high rather 
than low ratio, which reduced the 
volume of application to 16 gal. per 
acre and extended the logarithmic 
strips by two and a half times, thus 
solving the previous problem at the 
same time. 


Spraying at home 

During the whole season the Loga- 
rithmic Sprayer proved as reliable as 
the Land-Rover. With the triple filter 
system, nozzle blockage was rare and 
was very quickly dealt with, as the 
nozzles can be aligned without getting 
under the boom. The machine needed 
the very minimum of maintenance, 
just a few drops of oil on the driving 
chain and a little grease when the 
Land-Rover was serviced. ‘Together 
we travelled nearly 10,000 miles and 
sprayed over 75 sites, despite the un- 
favourable spraying conditions of the 
spring. 


Where sites were not too distant 
five could be sprayed in a day, though 
three was more normal, and as this 
was done from the comfort of a Land- 
Rover fatigue never became a limiting 
factor to the number of sites sprayed. 
Large and complicated trials could be 
sprayed in a single day, thus ensuring 
that all treatments were applied under 
nearly identical conditions. Little time 
was wasted in washing out a logarith- 
mic sprayer when changing chemicals, 
a tedious problem with other experi- 
mental methods. 


Overseas 

In territories where the spraying 
season is very short, such as North 
America, this machine must solve the 
research worker’s biggest headache— 
how to get all the treatments applied in 
that short optimum period. 

In other territories, such as Africa 
and Asia, where weed control investiga- 
tion is still backward, this machine 
offers not only a rapid means of closing 
the gap in knowledge, but a simple 
and practical means of laying out 
demonstrations. 

When the weed control season fin- 
ishes, the entomologists and plant 
pathologists will find it is just the tool 
they have been looking for. The mach- 
ine has proved itself to be a valuable 
new instrument of research. 





Weeds — 


Almost 50 years ago a law was 
introduced in the U.K. requiring the 
occupiers of land to destroy any 
thistles, docks, ragwort or dog daisies 
growing on their property. This law is 
still in force and failure to observe it 
is an offence which may lead to pro- 
secution whether the offender be a 
farmer, a local authority, a business 
firm or a statutory authority. Farmers 
are, of course, the section of the com- 
munity that has most to gain from any 
reduction in the numbers of weeds 
because most weeds add to their 
labours at harvest time, some poison 
their stock or harbour pests and 
diseases, all thrive at the expense of 
their crops or grass, but not one adds 
a penny to their year’s profits. 

Next year’s crop of weeds can be 
reduced by cutting or destroying this 
year’s crop before they have had time 
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and Seeds 


to seed. The old saying that one year’s 
seeding means seven years’ weeding 
is a reminder of the rate at which 
weeds multiply—one charlock plant, 
for example, may produce more than 
2,000 seeds—and it emphasises the 
importance of maintaining a con- 
tinuous attack on weeds if they are to 
be kept under control. The introduc- 
tion in recent years of a wide range of 
selective weedkillers has greatly re- 
duced the number of man-hours 
required for effective control of weeds 
in crops and pasture. Improvements 
in drainage, application of lime, the 
sowing of weed-free seed mixtures are 
all steps that can be taken to reduce the 
incidence of weeds next year, but the 
most effective precaution that can be 
taken is to destroy existing weeds 
before they seed. 





Coming Events 

Crop Protection—The 4th Inter- 
national Congress of Crop Protection 
will be held in Hamburg, Germany, 
from 8-15 September. Further details 
may be obtained from the Biologische 
Bundensanstalt fiir Land- und Forst- 
wirtschaft, Messeweg 11/12 Braun- 
schweig. 

Fertilisers. — The 3rd Fertiliser 
World Congress will be held from 9-12 
September in Heidelberg, Germany. 
The Congress will consider: (1) 
modern fertilisation, soil fertility and 
working results. (2) the importance 
of minerai substances for plant life. 
(3) modern fertilisation and merits of 
agricultural products. 

General Science.—The 119th annual 
meeting of the British Association for 
the Advancement of Science will be 
held in Dublin, Eire, from 4-11 Sep- 
tember. The programme this year is 
to have an agricultural slant and there 
will be an exhibition of equipment and 
methods at University College, Dublin. 
Further particulars may be obtained 
from the Secretary, British Associa- 
tion, Burlington House, Piccadilly, 
London, W.1. 

Vegetable Research.—The National 
Vegetable Research Station is to hold 
an open day on 17 September. Growers 
and any other persons who are inter- 
ested are cordially invited to attend. 
Visitors will be able to see some of the 
experiments in progress concerned 
with the breeding of improved varieties, 
the control of pests, diseases and weeds, 
the improvement and maintenance of 
soil fertility and the study of irrigation. 

Corrosion.—A Corrosion Convention 
will be held at the Central Hall, West- 
minster, London, on 15-16 October. 
The delegates will consider the use of 
protective paints, corrosion-resistant 
metals and the application of plastic 
coatings to metals. For further in- 
formation apply to Corrosion Tech- 
nology, 9 Eden Street, London, N.W.1. 

Trade Fair and Exhibition.—An 
International Industrial Trade Fair 
and Exhibition will be held at Hermo- 
sillo in the State of Sonora, Mexico, 
from 3 November to 8 December. 
There will be sections dealing with 
agriculture, cattle and poultry. 

Smithfield Show.—The Smithfield 
Show and Agricultural Machinery 
Exhibition will be held this year from 
2-6 December at Earls Court, | ondon. 


cultural 
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THE USE OF 2,4,5-T 


AND RELATED WEEDKILLERS 


HE hormone or selective weed- 
killers are the most important 
chemical compounds used for up-to- 
date weed control. It was Templeman 
in England who played the major part 
in the discovery of phenoxy acetic acid 
and estimated world consumption of 
2,4-D and MCPA for 1954 to be 25,000 
metric tons, which corresponds to a 
treated area of 75 to 100 million acres.! 
Considerable work has been done 
in Germany on the use of 2,4,5-tri- 
chloro-phenoxy acetic acid. Besides 
this, research has been conducted with 
a mixture of isomers of the trichloro- 
phenoxy acetic acid which is called 
CS 301. CS 301 can be used more 
freely on grasses (cereals) without any 
reduction of the herbicidal effect. 

The growing importance of 2,4,5-T 
(and CS 301) in Germany is apparent 
from Table 1, which was taken from 
the annual list of plant protection pro- 
ducts tested and approved by the 
Biologische Bundesanstalt (Federal 
Biological Institute). 

Table 2 gives the products classified 
according to different fields of applica- 
tion for 1956. The 2,4,5-T portion of 
the combinations listed is in all cases 
constituted by one of the fatty alcohol 
esters—mainly ethyl or amyl-ester. 
In the absence of adverse reports re- 
garding damage due to volatility, the 
introduction of less volatile esters has 
so far been considered unnecessary. 


2.4,5-T as a brush-killer 

Brush-killers are usually dissolved 
in diesel oil for stump treatment. 

In Germany there are large areas of 
scrubland (Niederwald) useful only as 
4 source of firewood. Several factors 
have brought about the existence of 
this ‘ Niederwald ’, the origin of which 
can be traced back into history. A 
few decades ago, for example, the 
forest land belonging to co-operatives 
in “Siegerland’ (a province of the 
Federal Republic of Germany) was 
husbanded as follows: 

Ina cycle of 25 years, each year a 
certain plot was cut down and was 
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Large - scale developments in 
forestry, such as the clearing and 
replanting of scrubland, have 
only become practicable by the 
use of 2,4,5-trichlorophenoxy 
acetic acid to control stump 
sprouting. Gorse has also been 
controlled by this chemical. 





used as firewood. For the three fol- 
lowing years cereals were sown and 
were subsequently harvested with 
sickles. From the resprouting of the 
stumps a new forest grew up. 

Today, however, only timber cul- 
tivation is profitable. For this reason, 
each year thousands of acres of ‘ Nie- 
derwald’ (in the province of West- 
phalia alone, for example, 5,000 acres 


approx. per year) are cleaned and are 
then replanted in the following spring 
with coniferous and deciduous trees. 
For four years the resprouting of the 
stumps has to be controlled annually 
until the young trees are no longer 
hampered. Instead of the expensive 
and practically impossible mechanical 
control of stump sprouting (due to con- 
tinuous scarcity of manpower) the 
stumps are treated with 2,4,5-T' and 
are thus destroyed. By this treatment 
further manual work is obviated. 
Treatment with 2,4,5-T is carried out 
shortly before the young trees are 
planted. The following cost com- 
parison clearly shows that the treat- 
ment is really profitable. 

Depending on the density of growth 
and the diameter of the stumps, 200 
to 300 |. (18 to 27 imp. gal. per acre) 
of wash (average 250 |. = 22.5 imp. 
gal.) are required per hectare, see 
Table 3. 









































Table 1 
Number of 2,4,5-T formulations in Germany since 1953. 
| 2,4,5-T 2,4,5-17'/2,4-D 2,4,5-7/MCPA 
1953 I 3 
1954 i 4 2 
1955 2 4 2 
1956 .. ‘i 2 4 6 
—o_ 2 4 9 
* Preliminary figures 
Table 2 
: l b and resistant : 
sane pena ey _— | Weed control in cereals 
2455-1; 2455-1 | ‘ 2,4,5-7° 2,4,5-T 
2,455 2,4-D MCPA | 21455-T | 2 4-D MCPA 
2 4 2 | - | I 4 
Table 3 
s. d. 
7.5 |. 2,4,5-T ester (active substance) 16 6 0 (445. od. per litre) 
7-5 455-2 ; 
242.5 |. diesel oil 10 7 0 (10d. per litre) 
15 hours’ labour 1 18 6 (2s. 5d. per hour) 
(These conversions are not strictly accurate—Ed.) 28 13 O per hectare 
II g Oper acre 
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In comparison, the average cost for 
mechanical cutting of resprouting for 
four to five consecutive years amounts 
to 123s. per acre per year, giving a 
total of £26 to £31, whereas only one 
single expenditure of {11 gs. for the 
chemical treatment is required. 

The tree varieties commonly found 
in German ‘ Niederwald ’ are beeches, 
Carpinus, poplars, Populus, birch, 
Betula, ash, Fraxinus, maple, Acer, and 
lime, Tilia. 

These varieties and other deciduous 
types are completely destroyed. Oak 
varieties, Quercus, are more resistant 
and begin to resprout later on (approxi- 
mately 25°,). The resprouting shrinks, 
dries up and then gives more a kind of 
protection than an obstacle for the 
young timber. As in the stump treat- 
ment only the stump proper is sprayed, 
the diesel oil penetrates only into the 
soil directly adjacent to the stump. 
According to experience attained in 
tests and under practical conditions, 
no adverse influence results.* 

Stump treatment with 2,4,5-T dis- 
solved in diesel oil is very often used 
for clearing of barberry, Berberts vul- 
garis. Control of barberry (which is 
the primary host of rust diseases, 
Puccinia graminis) is decreed by law in 
the Federal State of Bavaria.* 

Control of undesired brush with 
emulsion preparations of 2,4,5-T or 
2,4,5-1'/2,4-D combinations has been 
tried only on a small scale. Pine trees, 
Picea, firs, Abtes, Scotch firs, Pinus, 
and Pseudotsuga are resistant to low 
concentrations of these products if 
sprayed when the annual period of 
growth is ended (August/September). 
This discovery opens up new fields of 
application, for by this method, in 
particular, plantations of young coni- 
fers can be cleared of blackthorn, 
Prunus spinosa, and birch trees, Betula 
spp. 

Gorse control, Sarothamnus  sco- 
parius, on mountain pastures has also 
been successful.4 Other weeds also 
encountered in Germany, such as 
butterbur, Petasites spp., can be only 
removed by weedkillers containing 
2,4,5-T.° 

The amount of water used up to 
now for brush control was at least 
1,000 |. per hectare (= go imp. gal. 
per acre approx.), since complete and 
thorough wetting was considered 
necessary. Only last year in numerous 
tests (which are not yet complete) we 
achieved successful control of gorse, 
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birch and blackthorn using spraying 
equipment with a consumption of only 
75-200 I. of water per hectare (6.5 to 
18 imp. gal. per acre approx.). 

Should this new method continue 
with success during the next few years, 
it will give a considerable impulse to 
the use of 2,4,5-T in Germany. 

In 1957 we will recommend for the 
first time a 2,4,5-T ester for debranch- 
ing of oaks. Year-long tests have 
revealed that offshoots and branches 
on the trunk of oak timber, which 
considerably reduce its value, can be 
removed by spraying with 2,4,5-T 
without harming the top of the tree 
or the wood.® 


2.4,5-T in cereals 

Application of herbicides containing 
2,4,5-T in crops (equally in winter 
crops and summer crops) has aroused 
some surprise abroad. Combinations 
on the basis of 2,4,5-T esters 
MCPA esters or salts or acid are 
used almost exclusively. The growing 
popularity of these products in Ger- 
man agriculture is based on the fol- 
lowing advantages over 2,4-D and 
MCPA preparations used hitherto: 

1. A trichlorophenoxy acetic acid 
MCPA combination controls consider- 
ably more weeds; in particular this 
combination is most effective against 
the very important weed species Gale- 
opsis spp., Polygonum spp. and Stellaria 
media. 

2. Nevertheless, this combination is 
practically as mild as pure MCPA on 





The treatment of the sprouting stumps with 2,4,5-T using a low-volun knapsack 
sprayer 
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cereals, so that even more susceptible 
varieties of summer crops, e.g. barley 
and oats, can be sprayed without 
danger. This, however, does not apply 
to the same extent to all commercial 
formulations. The type of the MCPA 
proportion and the degree of the 
2,4,5-T proportion and the ratio of the 
quantities involved play an important 
role. 

We were able to show particular 
advantages for our previously men- 
tioned mixture of isomers (CS 301) in 
combination with MCPA. This com- 
bination exhibits a broad effect on 
weeds with a very mild action on the 
usual crop varieties.’» ® 

The only drawback of this combina- 
tion is the lower tolerance for clover; 
for this reason, in pastures showing a 
large clover content and with under- 
sown crops, pure MCPA formulations 
are preferred. 

It is, furthermore, interesting to note 
the cost of chemical weed control in 
cereals. The costs for the weedicides 
proper come up to DM.* 6 to DM. 8 
per acre (depending on active sub- 
stance and dosage) for 2,4-D and 
MCPA products as well as those con- 
taining 2,4,5-T. The spraying rate 
varies from 200 to 600 |. of wash per 
hectare (= 18 to 54 imp. gal per acre). 
Industry and plant protection services, 
however, do not recommend quantities 
of less than 36 imp. gal. per acre due 
to the danger of drift. 





* £1=DM. 11.70 
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Conclusion 


We have shown in this report how 
the consumption of 2,4,5-T esters is 
gradually increasing even in a country 
where a profitable chemical weed 
control faces many difficulties (due to 
split-up estates and a large number of 
different susceptible and _ resistant 
crops on very small areas). 

New fields of application create new 
outlets and contribute to overall im- 
provements and economics in crop 
protection, both in agriculture and 
forestry. 
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(Left) A plot of ‘Niederwald’ shortly after 


cutting 


(Below) The same, five years later. In the 

foreground is a young timber plantation of 

Larix and Pinus ; and in the background 

‘ Niederwald’ which is later to be trans- 
formed 






















Nylon at Sea 


Everyone knows something of the 
remarkable properties of the man-made 
fibre, nylon—particularly its long life 
and toughness. 

Nylon nets are now in use in fishing 
industries in many parts of the world 
and it is reported that many more fish 
are caught when nylon gill nets are 
used than when nets of natural fibre are 
used. The explanation is that nylon is 
almost invisible in water. Nylon nets 
are translucent and smoother and finer 
than nets of natural fibre, so they 
create less disturbance in the water and 
fish are trapped before they realise the 
danger. The great strength of nylon 
means that fine nets can be produced 
that are extremely strong, so that less 
yarn is used and the cost is kept down. 
Nylon nets stand up well to heavy 
abrasion and are not weakened by 
repeated wetting and drying; they are 


light in weight and easy to handle and 
they can be stored away without fear 
of rotting. 

British nylon gill nets are used by 
the cod fishermen of the Lofoten 
Islands, the salmon fishermen of 
British Columbia and py native fisher- 
men on the lakes of Central Africa. 

Although the most dramatic results 
so far have been with gill nets, nylon 
is also being developed for other types 
of fishing net. A section of Britain’s 
distant-water trawler fleet is already 
equipped with nylon trawls. One com- 
pany finds that a nylon net lasts six 
trips instead of one; in bad weather it 
can survive when a natural fibre net is 
ripped apart. It is easier to handle, 
since its wet weight is substantially 
lower, and it does not need to be dried. 
Purse seines are also being made from 
nylon. 
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These herbicides are finding a growing use in the U.K. in the 
field of industrial weed control, where they have been shown to be 
the most effective of the materials available to date and, when 


mixed with certain other herbicides, the most economical. 


This 


account of their properties and uses is an abstract of a lecture 
given to the Pesticides Section of the Society of Chemical Industry 
in London. 





HE first announcement of the 
herbicidal properties of this class 

of compounds was made by Bucha 
and Todd in 1951. The compound 
described was 3-(p-chlorophenyl)-1,1- 
dimethylurea, to be known later and 
more familiarly by the initials CMU, 
while more recently the coined com- 
mon name ‘ Monuron ’ has been given 
to it. Almost a thousand compounds 
of this type have now been synthesised 
and screened for herbicidal activity, 
but only four of these have been or are 
being developed commercially. Many 
showed herbicidal properties, but 
other limiting factors, such as diff- 
culties of synthesis, with resulting low 
yields and high cost, or undesirable 
physical properties, have ruled out 
their commercial development. ‘The 
three others that have reached the 
development stage are: 

3 - (3,4 - dichlorophenyl) - 1,1 - di- 
methylurea—DCMU or ‘ Diuron ’. 

3 - phenyl - 1,1 - dimethylurea— 
PDU or ‘ Fenuron ’. 

3-(3,4-dichloropheny]) - 1 - methyl - 
1-n-butyl urea--‘Neburon ’. 

Of these only two, namely ‘ Mon- 
uron’” and ‘ Diuron’, are available in 
commercial quantities. 


Use as herbicides 

The long persistence of these ma- 
terials in the soil and their low vola- 
tility has led to their use non-selectively 
in the industrial field of weed control. 
By this is meant the total destruction 
of all vegetation around permanent 
buildings and plant—oil refineries, 
paper mills, aerodromes, naval in- 
stallations, railway tracks etc. Their 
lack of movement in the soil has 
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enabled them to be used selectively in 
certain perennial crops, such as aspara- 
gus, pineapples and sugar-cane. 


Leaching of the chemical 

If one ignores for the moment the 
question of adsorption, then the dis- 
tribution of these compounds in the 
soil will depend on the degree to which 
each is leached, which will depend on 
the solubilities. 

None is particularly soluble in water, 
but the differences in solubility explain 
the different results that are obtained 
when these materials are used on 
similar type soils under different rain- 
fall conditions. Thus the less soluble 
‘ Diuron’ is not moved away from the 
surface layers as quickly as ‘ Mon- 
uron’ and, under conditions of high 
rainfall, will be expected to persist 
longer. It is necessary, however, to 
have some movement from the surface 
so that deeper-rooted and deeper- 
germinating weeds are reached and, 
under conditions of low rainfall, the 
movement of ‘ Diuron ’ is insufficient 
to achieve a satisfactory result, par- 
ticularly against the deeper-rooted 
weeds. Under very low rainfall con- 
ditions the much more soluble ‘ Fen- 
uron ’ would be more effective; on the 
other hand, it has much lower inherent 
toxicity. 

In practice, the question of leaching 
cannot be divorced from that of the 
adsorption of the chemical by the soil. 


Adsorption by the soil 


Sherburne and Freed in the U.S.A. 
showed in a study of different soil 
types that organic matter has a con- 
siderable affinity for ‘ Monuron’ and 


THE SUBSTITUTED UREA HERBICIDES 


reported a correlation coefficient of 
0.991 for the relationship between the 
amount of herbicide adsorbed by the 
soil and the organic matter content 
and a smaller but statistically signifi- 
cant correlation between the degree of 
adsorption and clay content; soil pH 
and silt content were not significant fac- 
tors in the amount of herbicide adsor- 
bed. In biological studies soils which 
were the highest adsorbers of ‘ Mon- 
uron ’ reduced the effectiveness of rye 
grass control. 

Dallyn found in field studies that, 
as the organic matter content increased, 
so the injury to sweet corn and red 
beet decreased following pre-emergent 
application, while any given quantity 
of herbicide gave better weed control 
at the lower organic matter levels. 

From this it will be appreciated how 
soil type and rainfall conditions affect 
the performance of these materials as 
herbicides, but when used in the in- 
dustrial field, speed of action is of 
secondary importance to long per- 
sistence. On the other hand, for selec- 
tive agricultural and horticultural use 
the persistence must not be such as to 
allow the possibility of damage to 
succeeding crops. 

Decomposition in soil 

Hill et al. have carried out extensive 
biological and chemical studies to 
determine the fate of these materials 
in a range of agricultural soils. On the 
basis of their laboratory studies, it 
appears that the disappearance of the 
substituted urea herbicides from soil 
under field conditions is due primarily 
to microbiological decomposition. 

Hill has reported that a soil bac- 
terium of the Pseudomonas group was 
isolated which is capable of oxidising 
‘Monuron’ and using this compound 
as a sole source of carbon. In related 
studies it was found that bacteria, such 
as Xanthomonas, Sarcina and Bacillus, 
and fungi, such as Penicillium and 
Aspergillus, can use ‘ Monuron’ as 4 
sole source of carbon in agar medium. 

Soil temperature affects the rate of 
loss of these compounds from the soil 
by influencing the microbial activity 
so that higher temperatures lead 0 
higher rates of breakdown. 
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Table 1 


A comparison of some of the physical and biological properties of four urea herbicides 


























C,H, 


| | Sol. in 
| Melting water at Toxicity, Phyto- | Comparative 
Name and formula | point, °c 25°C in LD 50 toxicity adsorption 
| p.p.m. (acute oral) (order) 
* Fenuron’ (PDU) | - 
7 CH, | | 
—___ | y | 127-129 2,400 7,500 mg./kg. Least (4) I 
D ate die | | 
— O CH | | 
* Monuron ’ (CMU) | 
ra 1 CH, | 
Cl D—-N-C_N | 170.5-171.5 | 230 3,500 mg./kg. Less (3) 2 
O CH, | | 
— ~. $$$} —_______ _ 
‘ Diuron’ (DCMU) | | | 
ci 1 CH, | | | | 
a »—N—C—NC | 153-5-155 | 40 | 3,600 mg./kg. Most (1) 4 
ae 
. = | | | 
a | ene Siar oes = ssiecneaitila 
* Neburon’ | | 
a 7 vite | | | 
Cly } —N-C-N¢ 101.5—103 | 11,000 mg./kg. | More (2) | 8 
/ | | 
| 
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48 | 
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at approximately equal rates. 


Practical considerations 


Of the four materials described, only 


two, ‘ Monuron’ and ‘ Diuron ’, have 
had extensive commercial usage ; ‘Neb- 
uron ’, only recently introduced on an 
experimental basis, is showing promise 
for certain specific uses, notably the 
control of meadow grass, Poa annua. 

To be applied as sprays, both 
‘Monuron ’ and ‘ Diuron ’ are formu- 
lated as wettable powders containing 
80%, of the active ingredient. The 
sparing solubility in most organic sol- 
vents makes formulating as emulsions 
or miscible oils of suitable concentra- 
tion difficult, if not impossible, and 
certainly uneconomic for general use. 
A suspension of ‘ Monuron ’ has been 
developed for pre-emergence use in 
cotton in the southern U.S.A. 

The wettable powders sediment 
rapidly and to achieve even and uni- 
form application it is necessary to have 
efficient agitation, preferably mech- 
anical in spraying machines, although 
hydraulic agitation, if the jet of water 
has sufficient pressure, is suitable. If 
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Table 2 


All four compounds are white crystalline solids, sparingly soluble in organic solvents and are broken down in the soil 


Minimum effective application rates of ‘Monuron’ for average soil and 


rainfall conditions, where total weed control is required* 





Botanical name 








Poa annua 
Stellaria media 
Urtica urens 
Senecio vulgaris 


Chamaenerion angustifolium 


Urtica dioica 
Agropyron repens 
Cirsium arvense 
Rumex spp. 

Senecio jacobaea 
Artemisia vulgaris 
Convolvulus arvensis 
Taraxacum officinale 
Plantago lanceolata 
Rubus spp. 


Heracleum sphondylium 


Cardaria draba 
T ussilago farfara 
Arctium lappa 
Equisetum spp. 


Common name 


| Application rate 





Annual meadow grass 


Chickweed 
Annual nettle 
Groundsel 


Rosebay willow herb 


Perennial nettle 
Couch grass 
Creeping thistle 
Docks 

Ragwort 
Mugwort 

Field bindweed 
Dandelion 
Ribwort plantain 
Bramble 

Cow parsnip 
Hoary pepperwort 
Coltsfoot 

Great burdock 
Horsetail 


10 
20 
30 
| 30 
| 30 
30 
| 40 
40 
| # 
40 
40 
45 
45 
45 
50 
50 
60 








* Taken from Weed Control Handbook, 1957, issued by British Weed Control Council 




















































































































application is being made by knapsack 
applicator, the. container should be 
shaken at frequent intervals. 

Application may be made at any 
time of the year, but the best time is 
in the spring during the months of 
March, April and May. The dosage 
rate is from 20 to 60 lb. per acre, 
according to the soil type, and it is 
preferable for application to be made 
in a high volume of water. The treat- 
ment is annual, but the dosage rate 
for the second and subsequent years 
can be reduced by 25°. Certain weeds 
exhibit resistance or semi-resistance 
and the above dosage rates must be 
increased if they occur in the area to be 
treated. It is more economical, how- 
ever, to include another weedkiller, 
e.g. 2,4-D or perhaps sodium chlorate. 
Such weeds are horsetails, Equisetum 
spp., coltsfoot, Tussilago farfara, dan- 
delion, Taraxacum officinale, and plan- 
tains, Plantago spp. 


General conclusions 

1. Of the 120 lb. per acre sodium 
chlorate used in the present standard 
treatment on stone-ballasted railway 
tracks, up to go lb. can be replaced 
with 2 lb. of ‘ Monuron’ and still give 
as good control of weeds. 

2. Weed control can be improved by 
replacing up to go lb. of the standard 
sodium chlorate dosage rate with 4 Ib. 








or more of ‘ Monuron ’ per acre. After 
three months from the date of spraying, 
this improvement becomes more pro- 
nounced. 

3. Eight lb. of ‘ Monuron ’ only per 
acre applied in the spring can give very 
good control of weeds on _ stone- 
ballasted railway tracks throughout the 
growing season. 

4. ‘Monuron’, and mixtures con- 
taining ‘Monuron’, give conspicuously 
better control of grasses than the stan- 
dard sodium chlorate treatment. 

5. Mixtures of sodium chlorate, 
TCA and 2,4-D, and of ‘ Dalapon’ 
and 2,4-D, when used at economical 
dosage rates, give unsatisfactory 
control. 


Selective use 

It is only in asparagus that ‘ Mon- 
uron ’ finds a use as a pre-emergence 
weedkiller. On light soils 14 Ib. per 
acre and on heavy soils 2} lb. per acre 
give very satisfactory control of a wide 
range of weeds. Application must be 
made in the spring just before the 
emergence of the spear and can be 
made in from 30 to 60 gal. per acre. 

In tropical areas, as already stated, 
*Monuron ’ and ‘ Diuron’ have been 
established for weed control in sugar- 
cane, pineapples and cotton, while 
development is proceeding in citrus, 
bulbs and grape vines. 





Bamboo Survey of 
South Pacific 

Intensive cultivation of bamboo on 
many South Pacific islands may result 
from a survey that will be made this 
year for the South Pacific Commission 
by a world expert, Dr. F. A. McClure, 
of the Maria Cabot Foundation of 
Washington. 

Many millions of Asiatic peoples 
today depend, as they have through the 
centuries, on a rice and bamboo 
economy: rice for subsistence; bam- 
boo for building houses, making furni- 
ture and utensils and for fabricating 
water wheels, races and other primitive 
devices for irrigating rice. It is also 
extensively used by fishermen of the 
region. 

The South Pacific Commission con- 
siders that bamboo may well prove 
equally valuable in many Pacific terri- 
tories and has arranged for a pre- 
liminary expert survey to be under- 
taken. 
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More Pastures 


Western Australia can produce a 
further g million acres of sown pastures 
within the next 20 to 30 years, accord- 
ing to the Director of the Common- 
wealth Bureau of Agriculture Eco- 
nomics, Dr. T. H. Strong. He also said 
that Western Australia could produce 
20 to 30 million bushels of wheat in 
the same period and pasture a further 
30 million sheep and 250,000 head of 
cattle. 

In addition to extra sheep-carrying 
capacity, expected as a result of more 
pastures established, increases in num- 
bers on existing pastures and higher 
wool cuts could be expected. He 
believed that with even more grazing, 
by multiplying the number of well- 
placed watering points and with more 
fencing to enable rest and recovery of 
natural perennial grasses, shrubs and 
edible trees, the future trend in pro- 
duction from Australia’s interior semi- 
arid or dry lands would be upward. 





Scientific Research— 
and Seaweed 


A new research organisation for 
undertaking fundamental scientific in- 
vestigations has been set up at In- 
veresk, near Musselburgh, Scotland. 
The organisation is under the joint 
auspices of the Arthur D. Little 
organisation* of Cambridge, Mass., 
U.S.A., and a number of prominent 
individuals in the U.K. interested in 
the furtherance of international scien- 
tific relations. 

Although the costs of establishment 
and initial support have been borne by 
American funds, future projects will be 
open to British and European sponsor- 
ship on comparable terms. Although 
the majority of its staff will be British, 
it is hoped to be able to give an inter- 
national quality to the Institute by the 
addition of scientists from the Con- 
tinent. The scientific staff will be free 
to publish their findings and to discuss 
their work. 

The new organisation will use the 
laboratories of the Institute of Seaweed 
Research. Since 1944 this Institute 
has been elucidating many of the 
scientific problems associated with the 
marine algae and their utilisation. Its 
work, which has stimulated great 
interest in practically every maritime 
country in the world, has aided the 
development in Scotland of a new in- 
dustry based upon seaweed now using 
annually more than 40,000 tons of a 
crop which until recently was looked 
upon as useless. ‘The industry, the 
sales value of whose products now 
exceeds one million pounds per annum, 
has brought much needed employment 
to the highlands and islands of Scot- 
land. 

By agreement the work on seaweed, 
which is being continued under the 
aegis of the Institute of Seaweed 
Research financed from the Develop- 
ment Fund, is still based on the 
Inveresk laboratories. The Institute of 
Seaweed Research’s main responsibili- 
ties are now to support fundamental 
seaweed research at the universities, 
to operate an information service pat 
ticularly for the use of industry, and 
to give technical assistance and advice 
to those interested in seaweed utilis# 
tion in the crofting communities. 


——— as 


* Arthur D. Little, Inc., is the oldest 
private industrial research organisation 
the U.S.A., working on the varie: problems 
of basic and applied research sulmitted by 
industry and Government. 
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NE of the most troublesome 
Gant of arable crops in tem- 
perate regions is the wild oat. When 
agricultural conditions favour its de- 
velopment it rapidly becomes estab- 
lished in cereal crops, sugar-beet, peas 
and flax, increasing the costs of cul- 
tivation and reducing yields and 
quality of the crops. ‘Two main species 
are involved: Avena fatua, which is 
the more widespread, and A. ludo- 
viciana, which is largely confined to 
southern and central Europe. Both 
are admirably adapted as cereal weeds, 
for their seeds can remain dormant for 
long periods, their germination season 
overlaps that of the cereals, and they 
mature and shed many of their seeds 
before harvest. Fallen seeds, aided by 
twisting of their awns, quickly get 
buried in cracks and under stones and 
clods, where they are retained by their 
long hairs. Later-ripening seeds 
remain as impurities in the crop seed. 
These factors and close kinship to the 
cultivated cereals make the weed very 
difficult to control. 

Biological features 
Distribution and spread 

There are many references to the 
distribution and importance of wild 
oats as weeds of arable land. Only 


recently, however, have detailed sur- 
veys been made of their incidence in 


WILD OATS 


J. STUBBS, B.sc., PH.D. 
( fealott’s Hill Research Station) 





Few weeds of arable land are so difficult to eradicate as wild oats, 
mainly owing to the persistence of seeds in the soil and kinship of 


the species to cultivated cereals. 


Cultural measures are beneficial, 


but limited in application. Chemical treatments have proved of 

value in broad-leaved crops, and there is hope that they may yet 

reduce the weed in cereals, though much work must be done before 
this can be achieved in practice. 





cereal-growing areas. In England, a 
joint N.A.A.S.-Rothamsted survey 
made in 1951 showed that A. fatua was 
present in all areas growing spring or 
winter wheat and barley and on all soil 
types, whereas A. /udoviciana was 
restricted to an area with a radius of 
80 miles centred on Oxford, and 
occurred mainly on heavy soils and in 
winter wheat.! In the following year 
a ‘roadside’ survey covering nearly 
500 fields in East Anglia revealed that, 
excluding oat crops, 29°, of all winter 
cereals and 12°, of spring cereals 
carried an intense infestation of wild 
oats.2, A recent survey made in the 
Great Plains region of North America 
showed that of a total of 106 million 
acres under cultivation 61 million acres 
carry wild oat infestation, 29 million 
being classed as severe. 

It is now well known that wild oats 





Infestation of wild oats in wheat 


World Crops, August 1957 


are introduced and spread mainly by 
infested seed. Direct evidence has shown 
that A. ludoviciana came to Britain 
from France in seed wheat imported 
during the 1914-18 war, and similar 
introductions of wild oat species in 
seed or feed have been made to other 
lands. Although no seed surveys have 
been carried out in the U.K., the im- 
portance of infested seed is recognised. 
In East Anglia in 1942~—52 nearly 46%, 
of refusals of certificates in the Field 
Approval Scheme for Cereal Seeds 
were attributed to the presence of wild 
oats in the crops, and of 63,873 acres 
inspected in England under the Cereal 
Inspection Scheme 28.1°/, were con- 
sidered unsuitable for seed production 
for the same reason. In consequence, 
a committee working on the revision of 
the Seed Act has recommended that 
A. fatua be added to the list of 
injurious weed seeds and that cereal 
seed samples be increased from 4 oz. 
to 6 oz. to enable a more accurate 
check on the incidence of the weed. 
Reports from North America show 
that in Minnesota, North and South 
Dakota, Saskatchewan and Alberta up- 
wards of 54°, of seed samples contain 
wild oats. In a drill box survey in 
North Dakota an average of seven wild 
oat seeds was found in each pound of 
grain, which represents a seeding of 
504 per acre. Since each wild oat plant 
produces on an average 250 seeds, and 
many of these are shed before harvest, 
the use of infested seed quickly leads to 
major infestation. 
Competition between crop and weed 
Pavlychenko* discusses this subject 
at some length. On the basis of the 
amount of dry matter produced he 


BBE 



























































































found that growth of the weed was least 
in barley, with spring rye, flax, oats and 
wheat in descending order of competitive 
efficiency. The greater competitive 
effect of spring barley over spring 
wheat was demonstrated in pot tests by 
Miss Thurston, who also showed that 
early sowing and establishment of 
spring cereals had a useful effect in 
minimising the multiplication of wild 


oats. The importance of this in the 
field was clearly demonstrated at 
Rothamsted, where autumn - sown 


cereals caused a greater reduction of A. 
fatua than did spring cereals. This 
effect appeared to depend on the size 
of the crop plants at the time the wild 
oats were germinating rather than on 
specific inhibiting effects, such as have 
been attributed to rye in Sweden. On 
the other hand, Pavlychenko has shown 
that, under arid conditions, the type of 
root system may well affect the degree 
of competition. Thus barley, which 
has more seminal roots than other 
cereals and a greater horizontal root 
spread, is potentially a more effective 
competitor than wheat or rye when soil 
moisture is low. 

Many generalised statements on 
crop losses due to wild oats are avail- 
able, but few detailed studies have been 
published. In Canada the percentage 
reduction in grain yield caused by in- 
festation of wild oats in barley, spring 
rye, wheat, oats and flax has been given 
as 15.3, 28.8, 28.1, 45.7 and 85.1 
respectively.* | Striking figures _re- 
presenting the effect of wild oats on the 
yield of spring wheat were obtained in 
a trial in England. By delaying the 
sowing of spring wheat for just over 
three weeks the number of wild oat 
plants to the square yard was reduced 
from 40 to three and the yield of wheat 
grain rose from 12.3-23.3 cwt./acre. 


Dormancy, germination and longevity 
Dormancy, when associated with 
reasonable longevity of the seed, is an 


important factor in the survival of 


annual weeds of arable crops. Wild 
oats are admirably adapted in both 
respects and an excellent review of this 
subject has been given by Thurston.4 
As long ago as 1914 Atwood found 
that dormancy of wild oats was due to 
the impermeability of the seed coat to 
oxygen. This finding has been con- 
firmed by later workers, pricked seeds 
germinating in the laboratory within 
24 hours. Dormancy varies, however, 
with locality and season. It is affected 
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by the manganese status of the soil. 
It also tends to become greater later 
in the season, which suggests that a 
chemical inhibitor may be involved. 

The effect of environmental con- 
ditions on the germination of A. fatua 
has been investigated by Brown. Seed 
kept in uninterrupted dry storage at 
70°F showed relatively little dormancy, 
whereas the germination of seed kept 
outdoors in damp frozen soil was greatly 
reduced. Other work! has demonstrated 
that the dormancy of imbibed seeds of 
A. fatua was greatly increased by ex- 
posure to high temperature (27°C), 
whether constant or alternating with 
cool conditions (5—10°C). In contrast, 
A. ludoviciana showed no residual dor- 
mancy after such treatments, inhibition 
of germination at 27°c being overcome 
by cooling. 

Dormancy of A. fatua was found in 
Canada to be affected by the position 
of the seeds in the spikelet and of the 
spikelet in the panicle, but work at 
Rothamsted has shown that cutting off 
part of the panicle had no effect on the 
dormancy of the remaining seeds of 
A. fatua, although it did increase the 
percentage germination of the first 
seeds of A. ludoviciana. In field and 
laboratory the primary grain of the 
latter species normally has less dor- 
mancy than other seeds in the spikelet. 

It has been suggested that with A. 
fatua primary dormancy disappears 
during the first winter and early spring 
after-ripening period and that the seeds 
are then readily germinable. Sub- 
sequent dormancy is related to en- 
vironmental factors. Similar conclu- 
sions were reached by Thurston, who 
suggests that decomposition of the seed 
coat by soil micro-organisms is respon- 
sible for breaking primary dormancy of 
the two species. Additional factors 
must affect A. ludoviciana, for ger- 
mination of the pricked seeds is very 
inconsistent, probably owing to 
secondary dormancy. 

That both species germinate more 
readily on cultivated than on unculti- 
vated soil has frequently been observed. 
Thus it has been reported that under 
Canadian conditions germination in- 
creased sevenfold on tilling the soil. 

Agreement is general that depth of 
placement affects germination. This 
occurs most readily in the top 3 in. of 
soil and less readily at 5—6 in., but even 
at 9 in. some germination takes place. 
Thurston found that A. ludovictana 
gave more and sturdier seedlings than 


A. fatua from seeds sown at 6-9 in., 
although seedlings from the decper 
sowings were weak and yellow on 
emergence. At depths down to 20 in. 
the seeds remain dormant, but ger- 
minate on being resown less deeply, 
Deep ploughing may therefore increase 
infestation by bringing dormant seeds to 
the surface. 

With A. fatua germination can take 
place throughout the year in English 
conditions, although peaks occur in 
autumn and spring. Germination of 
A. ludoviciana, on the other hand, is 
largely restricted to autumn and winter 
because it reaches its optimum at a 
temperature around 40°F and is in- 
hibited at 60°F. 

Longevity of wild oats under natural 
conditions has been the subject of 
much speculation. Claims of long per- 
sistence under grass, based on appear- 
ance of the weed after ploughing up, 
are suspect, because the infestation 
may have arisen from seed introduced 
with that of the arable crop. Seed of 
A. fatua is known to remain viable for 
at least four vears, and that of 4. 
ludoviciana has a somewhat shorter life 
in the soil. The survival of wild oats 
under a grazed ley is at present being 
investigated at Rothamsted. 


Control measures 
Cultural methods 

The features described and other 
considerations make it difficult to con- 
trol wild oats by cultural measures, and 
economic factors tend to limit the 
practicability of altering farming sys 
tems, yet efforts to reduce infestations 
by these means continue to be made. 

Many attempts have been made to 
eradicate the pest by providing con- 
ditions that most favour germination of 
the seed and then destroying the seed- 


lings before sowing the cereal crop. | 


Such treatment should be followed bi 
sowing a highly competitive cereal, 
early-maturing barley probably being 
the best. Some success has also beet 
obtained with late-sown wheat. 
Another method, tested by Thur 
ston, is to smother the weed with heav) 
stands of autumn cereals. Used 0" 
this purpose, wheat and rye reduce? 
infestations of A. fatua to negligible 
proportions in the year of trial, a 
winter and spring barley gave 750 ™ 
25°, control respectively. Unfort 
nately, reductions obtained in this ¥4 
apply mainly to one season and ther 
is no long-term effect, for t/ie remai™ 
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Wild oat seeds: top 

row A. fatua, bot- 

tom row A. ludovi- 
ciana 


From left to right (both rows) whole spikelet ; first ‘ seed’; 
second ‘ seed’; third ‘ seed’; showing abscission scar at base 
of all * seeds’ of A. fatua, but only on the first ‘ seed’ of A. 
ludoviciana. Note also that there is no awn on the third ‘ seed’ 


of A. ludoviciana 


ing plants seed prolifically and the 
reservoir of seeds in the soil is not 
materially depleted. The method, too, 
is restricted to A. fatua in regions 
where winter cereals can be grown: the 
winter-germinating A. ludoviciana flou- 
rishes under the system and can be so 
controlled only in spring-sown cereals. 

More promising is the use of clean- 
ing crops in carefully planned rota- 
tions. A suitable crop is one that pro- 
vides the opportunity for all wild oat 
seedlings to be destroyed in the season, 
and with careful management an 
adequate number of cleaning crops in 
the rotation can greatly reduce an in- 
festation. The value of the method is 
well illustrated in the 1951 N.A.A.S.— 
Rothamsted survey, which dealt only 
with infested land. It showed that 
when three cleaning crops were pro- 
vided over a period of four years 40%, 
of the fields contained less than 100 
wild oat ears to the acre and no field 
had more than 50,000, whereas with no 
cleaning crops the corresponding 
hgures were 2°/, and 35%. A novel 
method which enables flax to be used 
as a cleaning crop has been described 
in which sheep were folded on infested 
flax, where they grazed the wild oats 
selectively and most of the weeds failed 
to set seed. 
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Several workers emphasise the value 
of summer fallows. This method is 
undoubtedly of use where it is not 
practicable to include cleaning crops 
in the rotation, but it is expensive and 
does little more than a late spring 
cereal crop in reducing the numbers of 
dormant seeds. Thus, at the end of a 
period of summer fallow on heavily 
infested land in Manitoba there re- 
mained no less than 20 bushels of 
viable wild oat seed per acre in the top 
4 in. of soil. A promising modification 
is to precede the summer fallow with 
an early oat crop, which is harvested 
green, 

It is evident from the dormancy and 
longevity of wild oats that a purely arable 
rotation containing cereals cannot eradi- 
cate this weed. Only ley farming shows 
real promise. Trials in Manitoba have 
proved that the weed can be effectively 
controlled by extending a four-year 
rotation of fallow, wheat, wheat, oats 
to six years by including a ley.® 

On clean land it is of prime importance 
to ensure that seed corn 1s completely 
free from wild oat seeds and that any 
initial infestation is dealt with by hand 
pulling. 


Chemical treatment 
Following the discovery that iso- 


propylphenyl carbamate (IPC) is a 
selective herbicide for grasses, much 
research has been devoted to the chemi- 
cal control of wild oats, but owing to 
the inherent difficulties of selectively 
controlling a grass in a cereal crop most 
of the work has been concerned with the 
weed in broad-leaved crops. 

Typical of this approach are the 
investigations into the control of wild 
oats in sugar-beet. Chemicals that 
have shown some promise are IPC, 
isopropyl-N-(3-chlorophenyl) carba- 
mate (CIPC), sodium 2,2-dichloropro- 
pionate (dalapon), sodium trichloro- 
acetate (TCA) and disodium 3 :6-endo- 
hexahydrophthalate (Endothal). These 
chemicals have been applied pre- 
sowing, pre-emergence and post-emer- 
gence. The most consistent results have 
been obtained, except in the case of 
dalapon, by the pre-sowing treatment, 
provided that the chemical had been 
mixed with the soil after application. 
With IPC this could be done most 
effectively by disking. All the chemi- 
cals mentioned tend to retard emer- 
gence and slow down early growth of 
the beet, though it has been found that 
damage caused by IPC could be re- 
duced by delaying drilling for about a 
fortnight after treatment. In Canada, 
where cultivation in spring causes ex- 
cessive drying out of the soil, autumn 
application of the chemicals have given 
satisfactory results, but TCA reduced 
beet emergence. CIPC depresses the 
yield; IPC retards emergence, but 
ultimately increases the crop. 

Against wild oats in peas, pre- 
emergence applications of TCA have 
given effective control at 10 Ib./acre 
at the expense of some damage to the 
crop, but early post-emergence sprays 
of maleic hydrazide (MH) had little 
effect on either peas or wild oats. 
Gregory et al.® tested IPC, CIPC, 
TCA, 3-(p-chlorophenyl)-1 1-di- 
methylurea (CMU), MH, dinoseb and 
pentachlorophenol (PCP) applied pre- 
sowing, pre-emergence and post-emer- 
gence. Only TCA applied pre-sowing 
gave effective control of wild oats, but 
it had a marked effect on the pea 
foliage, removing the bloom and giving 
a yellow-green oil-soaked appearance, 
and the yield of peas was depressed. 
The poor results obtained with both 
IPC and CIPC in these trials are some- 
what surprising in view of the known 
activity of these compounds; this may 
be due in part to delays in cultivation 

caused by weather conditions or pos- 
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sibly by the method of incorporation 
employed, since other workers have 
obtained excellent control of wild oats 
in peas with both chemicals. CIPC is 
rather more injurious to peas than IPC, 
and crop damage with these chemicals 
is affected by soil type. 

Some attention has been given to 
the control of wild oats in flax.’ TCA 
applied pre-emergence effectively con- 
trolled the weed, but damaged the crop 
badly, and autumn applications have 
been tested in Canada with similar 
results. MH applied post-emergence 
produced a greater kill of flax than of 
wild oats. In general, the results of 
chemical treatments have been variable 
and the margin of crop safety has not 
been adequate. 

Promising results have been obtained 
in Canada against wild oats in legume 
crops: applications of IPC and CIPC 
at various dates in relation to the plant- 
ing of red clover, sweet clover and 
lucerne gave excellent control, with 
increased yields. 

In spite of some success in these 
broad-leaved crops, the main problem 
remains that of controlling wild oats in 
cereals. Four main lines of attack have 
been investigated: the use of contact 
weedkillers before emergence of the 
crop, treatment of autumn stubble, 
pre-emergence application of selective 
weedkillers, and treatment to render 
the developing grain sterile. 

The use of contact weedkillers in 
Canada has been described by Ebell.® 
Barley was sown direct into a wild oat 
growth and foliage sprays of various 
contact weedkillers were applied im- 
mediately before emergence of the 
crop. This gave much the same degree 
of control as late tillage without delay- 
ing sowing of the crop and with the 
minimum disturbance to the soil. 
Critical timing, however, is necessary, 
and this may not be possible owing to 
weather conditions; nevertheless, the 
method does hold out some promise, 
especially in arid regions where ex- 
cessive spring cultivations are not 
desirable and the growing season is 
short. 

Wiese and Dunham’ speculated that 
autumn applications of IPC and CIPC 
might kill wild oats and be dissipated 
in spring before cereals were sown. 
They therefore examined the effects of 
IPC and CIPC, disked into the soil in 
autumn, on the growth of cereals and 
other crops sown the following spring. 
Under the conditions operating in these 
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trials it was found that treatments 
which controlled wild oats also dam- 
aged the spring-sown cereals. A highly 
significant feature of this work was the 
discovery that CIPC at 15 lb./acre 
markedly reduced the population of 
wild oat seeds in the soil. This is of 
great importance, for the presence of 
dormant seeds in the soil has always been 
a limiting factor in all methods of con- 
trolling wild oats. 

The recent discovery that «-chloro- 
N,N-diallyl-acetamide (CDAA) and 
a-chloro - N,N - diethyl - acetamide 
(CDEA) selectively control grass weeds 
in certain cereal crops is of special 
interest. Selectivity has also been 
shown by 2-chloroallyl diethyldithio- 
carbamate (CDEC). It has been 
reported that pre-emergence applica- 
tions of these chemicals at 3—4 Ib./acre 
control a variety of grass weeds, in- 
cluding wild oats, without damage to 
flax, maize or barley and with only 
some reduction of wheat. Apparently 
these chemicals are absorbed by all 
plants and in the resistant species are 
probably metabolised rapidly to in- 
nocuous compounds. As with all pre- 
emergence chemicals, results have been 
somewhat variable, CDAA being the 
most consistent material. 

Finally, there is the possibility of in- 
ducing sterility of wild oat grains by 
chemical treatment. ‘Templeman and 
Sexton reported that when IPC was 
applied to rye at the time of ear emer- 
gence the heads were fully formed, but 
contained no grain. Knowles,’ how- 
ever, was the first worker to investigate 
the possibilities of using this method 
to control wild oats in a cereal crop. 
By applying MH when barley and 
wheat had been in head for six days 
and wild oats were still in the less 
advanced ‘shot blade’ stage, he ob- 
tained complete sterility of the weed 
seed without materially affecting the 
yield of either crop. Germination of 
barley was not affected, but that of 
wheat was reduced to only 9%. These 
observations were largely confirmed by 
other workers. One difficulty has been 
in ensuring adequate phasic differences 
in development of crop and weed. 
Even if this can be achieved, practical 
difficulties associated with timing and 
stage of application limit the use of this 
technique. 


Conclusion 
Wild oats can be troublesome weeds 
of arable land in certain circumstances. 


Such cultural measures as cultivating 
to destroy the seedlings, fallowing, the 
use of cleaning crops and late sowing 
of a spring cereal can reduce infesta- 
tions, though practical and econornic 
considerations restrict their use. Che- 
mical treatments offer better prospects. 
Promising results have been obtained 
by the use of selective herbicides in 
broad-leaved crops, but the difficulty 
here is frequently that of fitting such 
crops into the rotation. Fortunately, 
there are indications from recent work 
that it may be possible to control the 
weed by chemicals under conditions of 
intensive cereal growing, and the prob- 
lem in all its aspects is now receiving 
more attention from the _ research 
worker than ever before, with in- 
creasing hope of a solution. 
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New Nitrogen Project 

Fisons Ltd. are making good pro- 
gress with their £4} million plant for 
the production of nitrogenous fertiliser 
and work is proceeding with the level- 
ling of the 25-acre site at Stanford-le- 
Hope in the Thames estuary. 

Nitrogen is one of the plant foods 
essential for healthy growth; it has 4 
marked effect on yields when used in 
conjunction with phosphate and pot- 
ash. Its main function is to promote 
leaf growth, so it is of particular sig- 
nificance for cereals, green crops and 
grass. 

Consumption of nitrogen fertiliser 
in Great Britain in 1956 was about 
291,300 tons and it is estimated that 
an annual 450,000 tons could p rofitably 
be used. The output of this new 
Fisons plant, about 49,000 tons 
annually, will help to satisfy ‘he ever 
growing demand for fertiliser ::itroge”- 
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Royal Show Review 


New developments in agricultural machinery 


HIS year the Royal Show was 
i near the ancient city of 
Norwich—geographical centre of the 
granary of England. From north, 
south, east and west; by sea, by air, 
by road and by rail; agriculturists 
came from the four corners of the 
earth to see the latest in British agri- 
culture and agricultural equipment. 

The Ministry of Agriculture dealt 
mainly with the problems that are 
exercising the minds of farmers today, 
particularly in the Eastern Counties. 
Subjects dealt with included selection, 
care and cultivation of the sugar-beet, 
the control of wild oats, the problem 
of soil-borne pests and diseases in 
cereals, the application of fertilisers to 
potatoes, the use of sprouted seed 
potatoes, the maintenance of vigour in 
strawberries, the development of win- 
ter pastures, the construction of farm 
buildings and reservoirs and the con- 
trol of the wild pigeon and the rabbit. 

The farming history of East Anglia 
was depicted by a special display of 
ancient agricultural tools and im- 
plements, arranged by the Museum of 
English Rural Life of the University of 
Reading and an interesting demonstra- 
tion of flint working and flint building 
was staged by craftsmen of Messrs. 
Cubitt Gotts Ltd., of Suffolk, who have 
restored 150 churches in East Anglia, 
which is noted for its ancient buildings 
of grey flint—a building material 
which has been quarried and worked 
in the Eastern Counties since Roman 
times, 

The forestry exhibition, arranged by 
the Forestry Commission of Great 
Britain, covered about 5 acres and told 
the story of trees from their beginnings 
as seeds, the establishment of nurseries, 
transplanting and the establishment of 
plantations to the conversion of the 
timber into furniture, equipment and 
pulp. It told also of the fight against 
pests and diseases and the ever-present 
menace of fire, of which there was a 
realistic representation. 

Perhaps the most remarkable, and 
certainly the most colourful, event of 
all was the tribal war dances, staged by 
men from Kenya, wearing the pic- 
turesque national dresses of their 
tribes, armed with long spears and 
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carrying shields of buffalo hide; some 
even carried bows and arrows. 

The overseas pavilion was well 
attended and, glancing through the 
visitors’ book even on the first day, we 
noticed the names of agriculturists 
from all over the world. What an 
opportunity this provided for learning 
how the other fellow does it. On the 
final day, this year’s President, H.R.H. 
Prince Philip presided over a Common- 
wealth Conference of Royal Agri- 
cultural Societies. 

We give below an account of some 
of the exhibits in the agricultural 
machinery section of this year’s Show. 

Alperson Products Ltd. exhibited a 
general-purpose low-loading _ trailer 
which has been thoroughly tested 
under working conditions in East 


Anglia during the past year. 

The trailer can be used in conjunc- 
tion with most tractors with hydraulic 
lift for ground-level loading, low-level 
loading or high-level loading. 


When 





‘+ sagt 


The Alper 


being operated at ground level a 
barrow or trolley can be used in the 
loading or unloading operation. Small 
livestock can also be herded in when 
the trailer is at ground level. Its 45° 
of tip to the rear makes it most efficient 
for dumping a clean load. 

Automotive Products Co. Ltd. ex- 
hibited an extensive range of com- 
ponents for tractors and agricultural 
machinery. This included Lockheed 
mechanical brakes, Borg and Beck 
clutches and Rockford p.t.-o., ‘ Puro- 
lator’ filters—including the recently 
developed air filter—Thompson tie 
rods as fitted to many of the tractors 
on show, Lockheed Avery hoses and 
couplings, and selected units from the 
range of Lockheed industrial hy- 
draulics. 

Bomford and Evershed Ltd. ex- 
hibited their Mk. II and Mk. IIB 
‘Sapper’ earthmovers. In the Mk. 
IIB model the front-mounted uni- 
versal blade can be angled, tilted and 
offset 6 in. to either side to give full 
coverage of one wheeltrack in the 
angled position. It is operated by 
means of a two-way hydraulic ram, 
connected to the tractor hydraulic 
system through a sensitive control 
valve. The two-way action of the ram 
ensures powered penetration of the 
blade. A specially hardened carbon 
steel reversible cutting edge in three 
sections attached to the base of the 
blade gives extra strength and wear. 





son ‘ Tiptow’ trailer shoun being loaded at ground level 


BBS 











































































































The 3-point linkage is not interfered 
with at all and another implement may 
be rear-mounted and used alternately 
with the earthmover. In the Mk. II 
model the blade is operated by control 
rods attached by a lever system to the 
side lift arms of the 3-point linkage. 
Incorporated in the blade is a patent 
resistance control device which raises 
the blade under excessive load and 
thus prevents damage. An alternative 
blade on display for both these models 
was the snow plough blade. This has a 
spring-loaded scraper edge in three 
sections which rides over obstructions, 
such as catseyes or gate stops, and 
prevents damage. 

The ‘Sapper’ rear grader has a 
simple but sturdy blade which is 
attached direct to the 3-point linkage 
and can be angled, tilted and adjusted 
for angle of cut. 

The ‘Sapper’ ditching machine 
recently described at length in WorLD 
Crops was to be found on the stand 
for prize-winning entries in the recent 
farm ditch-cleaning competition. 

There were five basic models in the 
range of power units exhibited by 
B.S.A. Motor Cycles Ltd.: 98 c.c., 
120 C.C., 220 C.C., 320 c.c. and 420 C.c. 
These are all suitable for powering a 
wide variety of light agricultural ma- 
chinery. Self-contained and compact, 
the engines give a high output of work 
over long periods with the minimum 
consumption of fuel. 

The single - cylinder, air - cooled, 
4-stroke, side-valve engines will run on 
vaporising oil or power paraffin as well 
as on petrol. A considerable saving is 
achieved in the use of the two cheaper 


fuels with only a slight reduction in 
power. Built-in reduction gears (2:1, 
3:1 and 6:1) and centrifugal clutches 
are available and starting is by rope 
and pulley or handle. 

The main exhibit of Clifford Cul- 
tivators Ltd. was a Mk. IV Clifford, 
powered by a diesel engine. Under 
ideal conditions this machine requires 
only 1 gal. of fuel for eight hours’ work. 

Other Clifford machines exhibited 
included a ‘ Super Scythe ’ and a stan- 
dard Mk. I Clifford cultivator, to- 
gether with a 6-in. narrow inter-row 
unit. 

Cooper, Pegler & Co. Ltd. were 
exhibiting their extensive range of 
spraying and dusting machinery and 
equipment — portable, tractor- or 
horse-drawn, operated by hand power 
or mechanical pump. 

They exhibited knapsack sprayers 
suitable for the usual insecticide and 
fungicide washes on potatoes and other 
ground crops and fruit. Their PX 
units of power sprayers have a power- 
ful pump which delivers 525 gal. per 
hour at 225 lb./sq. in. and is designed 
for fruit, cereals, coffee, cotton, sugar, 
bananas and other plantation crops. 
Similarly, the ‘ 'Toxaver ’ power-driven 
duster is for ground crops, cotton, 
rubber etc. 


Dexion Ltd. exhibited their slotted 
angle products, which consist of lengths 
of steel or aluminium alloy angle with 
a uniform series of slots and holes. 
The result is a ready-measured, strong 
and adaptable material with 80°%, of 
the construction work already built 
into it; any equipment required can be 





The new Dorman crop sprayer with front-mounted spray boom operating at heights 


from 18-44 in. 
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built by simple cutting and bolting 
operations. 

The display included four different 
sizes of Dexion slotted angle, in both 
steel and aluminium alloy, and a range 
of accessories for use with the angle 
units. These include two sizes of con- 
veyor rollers, steel and aluminium 
alloy panels, steel shelves for storage 
installations, spanners, hinges, castors 
for mobile structures such as trolleys, 
and two types of Dexion cutters which 
enable the slotted angles to be cut 
quickly and accurately. 

Dexion slotted angle is widely used 
in agriculture for gravity conveyor 
systems, platforms, tank frameworks, 
benches, mobile trolleys, poultry arks, 
hen battery cages, stagings, cattle 
shelters and many types of storage 
installations. 

The Dorman Sprayer Co. Ltd. 
were showing an entirely new crop- 
spraying machine. It was mounted on 
the new David Brown 2D tractor and 
is designed for both conventional corn 
and grass spraying, using the normal 
21-ft. spray boom and flat fan nozzle 
tips set at 18-in. centres. 

There are two 25-gal. tanks arranged 
on a sturdy chassis on either side of the 
engine and the 12-gal.-per-min. gear 
pump is belt driven from the starting 
handle pulley. 

The spray boom, which is front 
mounted, is designed for height adjust- 
ment between 18 in. and 44 in. and as 
it is front mounted the operator has 
complete control over direction of 
travel and application. 

Shown for the first time by Drake 
& Fletcher Ltd. was the ‘ Zero Fifty’ 
air-assisted sprayer, which is tractor- 
mounted and is designed for spraying 
fruit and many other crops with con- 
centrates of up to 50 gal. per acre. 
The twin fans, which have an output 
volume of 10,000 c.f.m., are fully 
adjustable independently and together 
to give any spray pattern to suit con- 
ditions. There is no pump and the 
concentrate tank is an integral part o 
the mounted equipment. When spray- 
ing at from about 20 to 50 gal. per acre 
a separate trailing tank is used. 

The many exhibits of Gordon Felber 
& Co. Ltd. included the ‘ Microsol 
mist generator with new improved 
formulation X1 for killing lice, ° Ideal 
grain silo with new fan and heater unl, 
‘Mayrath’ grain conveyor with new 
extension elbow and ‘ Ideal * in-sack 
grain drier with new control board. 
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The ‘ Zero Fifty’ air-assisted sprayer at work in an orchard 


John Fowler & Co. Ltd. were ex- 
hibiting for the first time at the Royal 
Show the Fowler ‘ Challenger ’ tractor 
shovel. This machine was exhibited 
last year as a prototype and it is now in 
active production. 

A brief specification of the machine 
is as follows: Standard bucket capacity : 
1.5 cu. yd. Standard bucket width: 
87 in. Engine: Leyland U.E. 350 
direct injection 4-stroke diesel engine, 
65 b.h.p, at 1,700 r.p.m. Maximum 
discharge height: g ft. Maximum 
height to overload: 10 ft. 

H. ¥. Godwin Ltd. showed their new 
self-priming portable centrifugal pump 
unit, in which the T3 centrifugal pump 
is close-coupled to a Lister type LD1 
air-cooled diesel engine and mounted 
on a two-wheeled trolley for port- 
ability. The pump has been designed 
primarily for moving large quantities 
of water to a reasonable working head 
and is therefore suited for drainage, 
irrigation, water supply, farm and con- 
tractors’ use. 

The impeller is of the open four- 
bladed pattern and designed to enable 
unit to handle up to 25°, solids in 
suspension. 

Grays of Fetterangus exhibited their 
B2so hydraulic loader for the new 
Bas0 International diesel tractor. 
While the loader is digging it is pushed 
irom the rear axle of the tractor, but 
when lifting there is no strain on the 
body of the tractor because the rams 
and jib are mounted on a special sub- 
frame. Other machines on display 
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Self-priming portable centrifugal pump 
unit by H. F. Goduin Ltd. 





included the versatile ‘ Caster ’ broad- 
caster for tractor or trailer; the ‘ Even- 
flo’ p.t.-o.-driven mounted broad- 
caster; the ‘ Challenger ’ buckrake and 
* Rickmaster ’ transporter, both of all- 
steel tubular construction; and the 
Mk. II tractor-mounted spinner potato 
digger with adjustable depth control 
skid. 

Hayter (Sales) Ltd. exhibited the 
following models of their range of grass 
cutters : 

Hayter orchard model rotary grass 
cutter.—This grass cutter, especially 
designed for orchards, with low overall 
height, has provision for offsetting and 
flexible wings to enable cutting to be 
made right up to the base of well- 
developed trees; it is made for oper- 
ating by belt drive with the Ferguson 
tractor, but with p.t.-o. conversion 
fitted can be used behind most other 
makes of tractor. The cutting height 
is adjustable between ground level and 
6 in. 

Hayter 6-ft. p.t.-o. model rotary 
grass cutter.—For all open field work, 
from the roughest type of reclamation 
to fine low-level cut, as may be 
required, the Hayter 6-ft. p.t.-o. grass 
cutter has now been modified to give 
cutting height range from between 
ground level to 6 in. or between 3 in. 
and g in. It is robust and made for 
operating over rough ground at speeds 
restricted only by the limitations of the 
tractor rather than by the frequency of 


The ‘ Challenger’ tractor shovel powered by a Leyland 65-b.h.p. diesel engine, shown 
here fitted with a cab 
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A group of Hayter grass cutters in use at the show ground: 


24-in. motor scythe, 


26-in. 


obstacles. As a trailer machine suitable 
for all makes of tractor with rear p.t.-o., 
it is so constructed as to follow closely 
the contours of the ground with full 
width of 6-ft. cut. 

Hayter 24-in. motor scythe.—For 
large gardens and all restricted spaces, 
the Hayter 24-in. motor scythe, with 
cutting height easily adjustable from 
ground level up to 6 in. by means of a 
quick-release lever-operated cam, is the 
original rotary cutter for dealing easily 
and speedily with the roughest possible 
grasses and weeds down to fine cut at 
low level. 

Hayter 26-in. scythe (self-propelled). 

Ideal for playing fields and all large 
grass plots, this self-propelled machine 
fills the gap between the 24-in. motor 
scythe and the larger tractor-drawn 
machines. The cutting height is ad- 
justable on the same principle as that 
employed for the 24-in. model, from 
ground level to 6 in. 

The International Harvester Co. of 
Great Britain Ltd. exhibited their 
wheel and crawler tractors, the B-45 
pick-up baler of up to 5 tons per hour 
capacity and the larger B-55T pick-up 
baler, which has a 1o tons per hour 
output of 15-in 1g-in. bales. 

Also on view were the B-23 3-point 
mounted mower, the B-R green crop 
loader designed for straw, hay, silage 
and short green grass, and the B-64 
harvester-thresher. Tillage equipment 
on display included the B-930 3-point 
mounted toolbar, the B-g20 mounted 
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in the foreground the 
next the 6-ft. p.t.-o. grass cutter and in the background the 


scythe 


disk-harrow and the B-g-A_ disk- 
harrow. The B-200 manure spreader 
and the larger S-125 manure spreader, 
which at 5 m.p.h. will deliver approxi- 
mately 400 to 1,200 bushels per acre, 
were also shown. Their S-5-A fer- 
tiliser distributor will spread all kinds 
of artificial fertilisers or lime, or it can 
be used as a broadcast seeder. Their 
ploughs included the B-200 and B-12 
and the B-300 and B-13. The former 
are 2-furrow and the two latter 
3-furrow ploughs. Their B-goo front 
end loader is a robust machine with a 
lifting capacity of 1,500 lb. and a 
maximum lift to 1o ft. 6 in. They also 
showed the Boughton C.1 extra heavy- 
duty winch. 

Machinery exhibited by Lainchbury 
& Sons Ltd. included bucket grain 
elevators, chain conveyors for all types 
of grain and meal, a convoy grain con- 
veyor, and the ‘ Master’ pre-cleaner, 
which has a capacity of about 3-5 tons 
per hour on an average crop, but will 
handle more if required and will deal 


comfortably with crops from two 
combines. 

Landmaster Ltd. displayed their 
range of 2-wheeled rotary diggers 


the ‘ Gamecock’, ‘ Kestrel’, ‘ Hawk’ 
and ‘ Eagle’, as well as the single- 
wheeled Colwood motor hoe and 
ancillary equipment for all machines. 
The new ‘ Gardenmaster’ was de- 
monstrated with hoe blades, digging 
tines and spin weeder, as well as with 
ancillary equipment for hedge-trim- 


ming and grass-cutting. By fitting 
additional hoe blades varying widths of 
rows can be cultivated at speeds to suit 
the operation up to fast walking pace, 
The width of cut can be varied from 
7 in, to 24 in., thus making the 
‘Gardenmaster’ an ideal inter-row 
cultivator. To meet other commercial 
needs a single-wheel conversion set 
enables the ‘ Gardenmaster’ to be 
used for ridging and splitting back in 
conjunction with the hoe blades, and 
for static hoeing using the pick tines 
to give forward propulsion. 

On the stand of Marshall, Sons & 
Co. Ltd. was to be found a new heavy- 
duty toolbar for use in conjunction 
with such powerful implements as sub- 
soilers, heavy cultivators and trenchers. 

The beam to which a variety of 
implements can be attached is g ft. in 
length and 43 in. X 7} in. in section. 

The hydraulic pump is driven 
through the camshaft gear so that it 
provides ‘live’ hydraulic power in- 
dependent of the main engine clutch. 
The line of draught is through sub- 
stantial side arms pivoted on the solid- 
sectioned track frames of the Track- 
Marshall diesel crawler tractor. 
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* Gardenmaster’ in use im a 
field of strawberries 


The new 


The hydraulic system operates at 4 
maximum pressure of 1,500 lb. per 
sq. in. and the convenient); placed 
control lever provides for lift. hold, dig 
and float positions to suit a wide rangt 
of operating conditions. 

Massey-Harris-Ferguson. The ne® 
Ferguson FE7g mid-mount:d mowé! 
will appeal to those who pref: a mowe 
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which gives a frontal view of the cutter 
bar The mower is p.t.-o. driven via 
pulicys and belts through a trans- 
mission shaft. Models are available 
in two drive speeds—1,077 and 848 
knife reciprocations a minute. A 5-ft. 
or 6-ft. cutter bar can be fitted. A 
safety release mechanism for cutter 
bar protection is of the spring and 
plunger type, as fitted to the Ferguson 
rear - mounted mower. A_ cable 
assembly depresses the clutch pedal 
when the safety mechanism is released, 
automatically stopping the tractor. 

A new plough shown, suitable for 
use with the FE35 or TE2o tractors, 
was the bar point 2-furrow 12-in. 
plough. The bar point base is ideal 
for conditions where the point of 
normal shares would be quickly worn 
away. In stony or hard conditions the 
leading action of the bar greatly im- 
proves penetration. The bar, which 
forms the point of the share, can be 
fed forward 16 in. as it wears by 
slackening one nut. Greater under- 
beam clearance and 30-in. fore and aft 
clearance means that the plough can 
deal with large quantities of trash or 
strawy manure. 

The new Massey-Harris 703 baler 
has been designed especially for the 
small farm. This little baler is excep- 
tionally manoeuvrable and can bale up 
to 7 tons of straw in bales adjustable 
from 20 to 40 in. long or 10 tons of hay 
per hour; the near side wheel of the 





The new Ferguson mid-mounted mower gives a frontal view of the cutter bar 


baler is designed to follow just inside 
the near side wheel of the tractor. The 
tractor driver has an excellent view of 
all operations. 

Another new implement on display 
was the Massey-Harris 721 trailed 
spinner broadcaster, designed for quick 
and easy attachment to any vehicle or 
tractor. Land-wheel driven through 
bevel gears, the implement has a high 
sowing capacity in relation to its size. 





The beam of the new heavy-duty Marshall toolbar is 9 ft. in length and is raised 
and lowered by a ccntrally-mounted double-acting ram 
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The design permits the ‘ throwing ’ of 
the material to a width greater than the 
implement. The pressed-steel hopper 
has a volume of 6.88 cu. ft. 

Jack Olding & Co. Ltd. exhibited 
a pre-production model of the new 
Vickers ‘ Vikon’ tractor, which is 
powered by a _ Rolls-Royce super- 
charged 4-cylinder oil engine deliver- 
ing 142 belt h.p. For the agricultural 
contractor there was the new Barber- 
Greene ditcher, which is designed to 
cut narrow trenches, 5 in. wide, for 
pipe laying and drainage work, and the 
John Deere automatic wire-tying baler. 

For farmers there was the new Hat- 
field large-capacity manure spreader, 
the well-known Boby grain and seed 
cleaners, the Angus potato digger and 
the Wilmo 14-disk fertiliser distribu- 
tor, which is the largest plate-type 
distributor produced. 

Penney & Porter Ltd. were showing 
the full range of their products——grain 
driers, grain cleaners and graders, root 
washers, sack lifters, rotary screens for 
combine-harvesters and the ‘ Rain- 
forth ’ seed drill. 

Their Mk. I ‘ Major’ continuous 
grain drier is specially designed for the 
small farmer. It is extremely compact 
and easily installed and has a capacity 
of ro ewt. per hour. ‘The plant utilises 
oil-firing equipment which is thermo- 
statically-controlled and can be left 
running for weeks on end. 


339 











The Mk. I ‘ Major’ continuous grain 
drier 


Petters Ltd.—The exhibit ‘ Petter 
Power Progress’ featured the com- 
pany’s full range of current air-cooled 
and water-cooled diesel, petrol and 
paraffin agricultural engines against a 
background of development. 

A simple portable instrument will 
soon be on the market to help dairy 
farmers detect in the early stages milk 
which is infected by mastitis. The 
instrument, which is basically a con- 
ductivity meter, was demonstrated by 
W. G. Pye & Co, Ltd. 

The test takes only a few seconds to 
perform and, as the instrument is port- 
able, on-the-spot checks can be taken. 
The mastitis meter gives a direct read- 
ing on the dial and indicates the con- 
dition of the milk; any abnormalities 
can be observed at once and the neces- 
sary steps taken to apply an effective 
remedy. 

Testing the conductivity of the milk 
is considered superior to other methods 
of testing and gives very valuable help 
in assessing the udder condition of a 
cow, for an increase in the chloride 
content of the milk, which produces 
an increase in the conductivity, is one 
of the first symptoms of abnormality. 

Pye also displayed a portable instru- 
ment for soil analysis—battery-oper- 
ated, compact and simple to use. The 
soil meter is intended for the use of 
farmers themselves to determine the 
quality of their soil in respect to acidity 
or alkalinity and the correct proportion 
of chemical required to restore the 
ground to a suitable balance. 

Ransomes, Sims & Jefferies Ltd. were 
showing three newcomers to their ex- 
tensive range of agricultural machinery. 

First, a new potato digger, the 
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TPD1008. This is suitable for use 
with all light tractors with category I 
linkage. 

Exhibited at the Royal Show for the 
first time was their self-propelled 
combine-harvester, model go2. This 
combine, Ransomes’ first venture into 
the field of self-propelled combine- 
harvesters, made its debut at Smith- 
field last year. 

The third newcomer was the well- 
known MG6 tractor with diesel engine 
and hydraulic lift. This develops the 
same drawbar pull as the petrol model, 
but uses 60°, less fuel. The engine is 
the Drayton diesel, developing 8} h.p. 


at 2,300 r.p.m. 


Checking milk with a Pye mastitis meter 








Another interesting exhibit was the 
recently introduced gravity-flow grain 
drier, which last year proved itself a 
boon to many farmers through its 
ability to dry grain that has even a 
very high moisture content with a 
minimum of trouble and expense. ‘The 
model RIP pick-up baler with p.t.-o. 
drive and their vibro-hoe were both 
demonstrated. Being single-wheeled, 
it is extremely manoeuvrable, and work 
can be carried out very close to the 
plants, making short work of weeds and 
maintaining a good tilth. 

Ransomes were also showing a wide 
selection from their range of hand, 
motor and gang mowers. 

Root Harvesters Ltd. were showing 
the well-known ‘ Whitsed ’ harvesters 
for root crops. Exhibits included the 
new RB models fitted with both bulk- 
loading and bagging equipment for 
potatoes. 

They were also showing, connected 
to one of the harvesters, an improved 
version of their p.t.-o. guard. This 
can be fitted to most p.t.-o. drives and 
is particularly topical as the use of 
such guards may become a matter of 
law in the near future. 

Rubery Owen & Co. Ltd. exhibited 
an arrangement of agricultural ma- 
chinery fabricated components and 
pressings, together with machined 
assemblies. 

Salopian-Kenneth Hudson & Son 
displayed the following agricultural 
implements : 

Hudson twin disk hoes for attach- 





Ransomes’ new self-propelled combine-harvester, model go2 
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men: to 15 different types of toolbar. 
They are secured by a simple 2-bolt 
fixing through the rigid carbon steel 
leg. Both leg and disk can be reversed 
to suit existing hoes on the toolbar. 
This eliminates clogging and enables 
closer work to be carried out. 

Hudson down - the - row thinner, 
which is quick and systematic and 
reduces hand labour to a minimum. 
Up to six rows can be worked simul- 
taneously, giving 3-4 acres to the hour. 

Hudson 3-disk mounted plough, 
which can be attached to any make of 
tractor of suitable horse-power and 
linkage. It has been thoroughly tested 
abroad as well as at home and is ideal 
for use on land which has been cleared 
but still contains roots and rocks. The 
disk angles are specially set to give 
maximum efficiency, yet the disks will 
ride easily over boulders and other 
obstacles in their path. 

Salopian 54 baler.—This is a sturdy 
piece of machinery which gives high- 
density bales, sliced and secure, eco- 
nomical to store and to feed, and a 
high output per hour and per acre, 
with the minimum of maintenance. 

Salopian land - driven ‘ Quick- 
spreader ’, which is particularly suit- 
able for the small farmer who owns a 
tractor without a p.t.-o. shaft. 

The power-driven ‘ Evenspreader ’ 
gives a larger capacity than is possible 
with the ‘ Quickspreader’ and so is 
better adapted to the needs of the 
larger farm. 

Scottish Mechanical Light Industries 
Ltd. (ScotMec) showed their 5-ton 
batch grain drier. This is constructed 
in units from perforated panels and is 
completely portable. The drier is self- 
filling and self-emptying. The same 
blower is used for filling, drying and 
conveying and the same hopper for 
filling and discharging. The thickness 
of the grain column is constant at 
2 ft. 8 in. Drying is by electric heater 
or engine waste heat. 

Shorrock Superchargers Ltd. showed 
their multi-therm oil-firing unit for 
grain driers, greenhouses etc. Points 
of interest were: 

1. The entirely different principle 
of atomisation employed. The fuel is 
carburated first and then passed 
through a positive displacement com- 
Pressor. Further atomisation takes 
Place in the nozzles. This 3-stage 
arrangement allows complete com- 
bustion of the fuel, resulting in maxi- 
mum economy. 
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A ‘ Whitsed’ harvester for root crops 


2. The pneumatically - operated 
secondary air damper, which is cal- 
culated to save up to 33°%, of fuel cost. 

3. The burners, which are fully 
automatic and thermostatically con- 
trolled and have a range from 60,000 
to 450,000 B.Th.U. 

Sigmund Pumps Ltd. exhibited a 
wide range of irrigation and pumping 
equipment. They have recently intro- 
duced the ‘ AutoJet’ series of sprink- 
lers for low - pressure irrigation. 
Sturdily built and simple in operation, 





The Sigmund ‘AutoJet’ operating on a 
nozzle pressure of 30 1b./sq. in. illustrates 
the very fine break-up of the jet 


these sprinklers work automatically, 
give a uniform coverage and require no 
skilled attention to maintain efficiency. 
The Sigmund quick coupling, specially 
designed for use with ‘ AutoJet’ 
sprinklers, is sufficiently flexible to 
permit laying the sprinkler line over 
irregular ground and is constructed so 
that the pipes can be joined from a 
position away from the coupling. 
‘AutoJets’’ can be arranged in series 
to irrigate any acreage. 

Other exhibits included ‘ DuoJet 
Rainmasters’ and a wide range of 
centrifugal pumps for all purposes. 


The stand of the Simplex Dairy 
Equipment Co. Ltd. showed a range of 
milking machines, including the new 
‘ Cambridge’ all tubular milking bail 
and a ‘ Simplex’ pig farrowing crate, 
designed to reduce rearing losses. A 
new tubular-steel-framed yard and 
field gate of robust construction was 
also shown. 

‘ Simplex ’ expanded metal silos for 
both grain storage and radial air-flow 
drying were a prominent feature, in 
conjunction with a new range of grain 
conveyors and elevators. 

In the crop-drying section there was 
shown the complete range of equip- 
ment, formerly marketed by the 
G.E.C., including a_ 1-ton-per-hour 
tray drier, together with driers for 
platform, silo plants and multi-purpose 
driers. ‘The new range of infra-red 
animal warmers and dull-emitter war- 
mers with unbreakable sheathed wire 
elements was also displayed; the latter 
has a pilot lamp to attract chicks to the 
warmed zone. 

Horticultural equipment on display 
included artificial lighting for the con- 
trolled sprouting of potatoes, plant 
irradiators, greenhouse heaters, tubular 
heaters, soil sterilisers and soil-warm- 
ing cables. 

F. A. Standen & Sons Ltd. exhibited 
almost their full range of farm ma- 
chinery and implements, including 
their range of sugar-beet harvesters, 
their inter-row rotary hoe and their 
carrot harvester. The Peter Standen 
potato digger was also shown. ‘The 
haulm-cutting attachment of this ma- 
chine enables it to do two jobs at once. 
For those who wish to deal with the 
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potato haulms separately there is the 
Standen-Peerland haulm cutter, which 
is mounted on the front of the tractor. 

Also on view were the Standen range 
of steerage and front-mounted tractor 
hoes, sugar-beet lifters and potato 
coverers. 

W. Tyzack, Sons & Turner Ltd. 


displayed an interesting assembly of 


cutting and wearing parts of agri- 
cultural implements and tools: baler 
blades, chaff cutter knives, cultivator 
points and shares, clutch plates, disks 
for ploughs and harrows, disk coulters 
for ploughs, hoeing machine blades, 
knives for all types of agricultural 
machines, lawn mower blades, machine 
sickles for mowers, binders and com- 
bine-harvesters, plough fittings, potato 
digger shares, reaper sections, slicer 
and root cutter knives, and also the 
following agricultural files, 
grass and reaping hooks, hay knives, 
trussing knives, scythes and scythettes, 


tools: 


silage knives, and various types of saws. 

Villiers Engineering Co. Ltd. showed 
their range of 2-stroke and 4-stroke 
engines. The models shown included 
10 2-strokes with capacities varying 
from 70 ¢.c. to 353 c.c. with con- 
tinuous-running outputs ranging from 
§ to 4 b.h.p., and six 4-strokes with 
capacities from 98 c.c. to 395 c.c. and 
rating from ? to 5 b.h.p. 

Making their first appearance were 
the new Mk. IV and Mk. V ‘ Midgets ’, 


the latter being the fan-cooled version 








The Villiers Mk. IV ‘ Midget’ engine 


of the Mk. IV. These engines have a 
pressure die-cast crankcase and are 
fitted with the new Villiers type 512 
carburettor. 

Each of the 4-stroke engines shown 
was equipped for high-speed opera- 
tion, with 3-1, 5.2-1, 6-1 and 6.25-1 
reduction gear and with kick-starters 
as an alternative to the normal rope 
and pulley method of starting. 

Villiers engines are being used ex- 
tensively to drive tractor-cultivators, 
grass cutters, grain driers, milking 
machines, elevators, pumps, chain 
saws, hedge trimmers, sprayers and 


The Peter Standen carrot harvester, showing the side-mounted topping device 
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dusters, potato sorters, sheep shearers, 
farm trucks, lighting sets etc., ex- 
amples of which were exhibited on 
other stands. 

Weathershields Motor Equipment Ltd. 
were showing the prototype of a new 
cab for the new Fordson Major tractor 
for use with or without the ‘ Horn- 
draulic ’ fore loader as required. 

The standard cab for use with the 
Ferguson FE35 tractor and the ‘Loda- 
cab’ for the same tractor when work- 
ing in conjunction with fore loaders 
were also exhibited. These cabs are of 
sturdy all-steel welded construction, 
have toughened safety glass screens set 
in rubber and give ample operating 
vision. The ‘ Lodacab’ model has 
canvas side panels which flex to give 
greater elbow room to the driver. 

A new machine of particular interest 
exhibited by Whitlock Bros. Ltd. was 
the ‘ Dozaloda ’ mounted on a Fordson 
tractor and fitted with a 20-cwt. 
capacity fork-lift. It is especially 
designed for handling logs, pit props, 
sugar-cane etc. The load is retained in 
position on the lift platform by a 
2-ft. 6-in. radius claw, which operates 
hydraulically and automatically ejects 
the load when the claw is opened. It 
can stack to a height of 10 ft. 

Their dragline ditch and dyke 
cleaner was shown on a standard agri- 
cultural ‘County’ crawler tractor. 
The ditching bucket operates on either 
side of the machine and is fitted with 
an automatic ejector plate. 

A range of mash mixers, pick-up 
hitches, transport boxes, pig feeders 
and pressed-steel trailers was also 
shown. 

Wolseley Engineering Ltd. Shown 
for the first time at the Royal Show 
was the Super ‘Swipe’. The most 
noticeable difference between __ the 
Super ‘Swipe’ and the Mk. I 
‘Swipe’ is that the former is driven 
directly from the p.t.-o. through a gear 
box, whereas the latter is belt-driven. 
The Super ‘ Swipe’ fits all makes of 
tractors with linkage and p.t.-o. and 
has been designed to perform the 
toughest of duties, especially in con- 
nection with land clearance and forestry 
work. 

The ‘ Power-Pak’ sheep shearing 
machine, which is the latest addition t 
the Wolseley range of sheep shearing 
machines—a two-bracket portable set 
with the emphasis on economy—W& 
also shown, and a full range of electri¢ 
fencing equipment. 
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TRACE ELEMENTS 
IN PLANT NUTRITION—PaRT II 


PROF. T. WALLACE, c.B.k£., F.R.s. 


HE occurrence of trace element 
problems in crops depends basic- 
ally on the supplies of the elements in 
the soils on which they are grown and 
the special powers of the different plants 
to absorb the elements through their 
roots and to accumulate them in their 
various organs. The natural soil sup- 
plies depend primarily on the mineral 
composition and mode of formation 
of the parent rocks, and the subsequent 
changes brought about in the minerals 
during the processes of soil formation. 
The special properties of the in- 
dividual crops are of considerable 
importance, particularly their special 
needs for the different elements, their 
different powers of extracting the 
elements from the soil, and the large 
differences shown in withstanding toxic 
levels of elements and in the specialist 
accumulation of particular elements. 

These points relating to soils and 
crops must be borne strongly in mind 
in considering both the occurrence and 
distribution of trace element problems 
in world agriculture. Thus, in some 
areas, soil conditions may be the pre- 
eminent feature determining the prob- 
lems, and, in others, the special nature 
of the crops may be of prime im- 
portance; usually, however, where 
outstanding problems occur, both soils 
and crops will play important roles. 

It is evident from the literature that 
important trace element problems in 
crops are of world-wide occurrence. 
They occur in both hemispheres, in 
areas extending from the regions of 
low temperatures to the equator -and 
include a very wide range of crops. 
At present, however, it is not possible 
either to assess accurately their im- 
portance or to map their distribution 
in different regions of the globe, since 
investigations relating to them have 
been carried out in varying intensity 
in different countries. 

So far as I am aware, the only serious 
attempt that has been made to map the 
distribution of trace element problems 
for a whole country is that of Beeson 
for the U.S.A. His maps relate both to 
Crops and livestock and are compiled 
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In the first part of this article which we published last month, Prof. 
Wallace gave a detailed account of the symptoms of excess and 
deficiency in plants. Here he examines the soil factors which affect 
the availability of trace elements to plants and makes specific 
recommendations for the correction of these conditions. 





from the data reported in the various 
scientific and technical agricultural 
journals of that country. Although 
these maps are biased by workers’ 
interests in special problems, they do 
bring out the wide distribution and 
importance of trace elements in U.S. 
agriculture and illustrate the import- 
ance of geology, climatic factors, soil 
types, farming systems, and the special 
characters of crops in affecting the 
occurrence of the problems. 

In the U.K., much local information 
exists regarding the occurrence, nature 
and importance of various trace element 
problems, but so far we have not been 
able to obtain suitable data for the 
making of detailed maps, though 
generalised maps could possibly be 
made for certain areas where special 
problems are of common occurrence. 
Other countries in which much work 
has been carried out on trace element 
problems include Australia, New Zea- 
land, Holland, Denmark, Finland and 
Canada. 


Factors affecting availability 

The soil factors of outstanding im- 
portance in affecting the availability of 
trace elements to plants are: soil 
reaction (pH); organic matter, to- 
gether with the soil organisms; drain- 
age conditions, including rate of per- 
colation which controls leaching effects 
and waterlogging; aeration which 
may be regarded as complementary to 
drainage conditions. 

Soil reaction (pH) 

Truog (1948) has summarised in a 
diagram the effects of pH over the 
range pH 4.0 to 10.0 on the availability 
of five of the seven essential trace 
elements (the two exceptions are 


molybdenum and chlorine). It is 
shown that at low pH values all the 
five trace elements figured are readily 
available to plants, and that their 
availability decreases steadily at the 
higher pH values, with the exception 
of boron, which shows a second rise 
above pH 8.5. Of the other two 
elements, molybdenum shows a steady 
increase in availability with rise in pH, 
in contrast to the five mentioned above. 
Differences in pH would not be ex- 
pected to produce significant changes 
in the availability of the chloride ion, 
which is very soluble and moves freely 
in soils. These effects produced by pH 
on the availability of trace elements 
may alter supplies of some of them 
over the whole range from deficiency 
to toxicity levels. 

Manganese and aluminium are of 
especial interest in relation to pH 
effects, as these elements have been 
shown to reach toxic concentrations 
in many acid soils and to be important 
causes of crop failures in such soils. 


Organic matter and soil organisms 

These two factors together produce 
large effects on the availability of iron, 
manganese, copper and zinc. Of these, 
the availability of iron appears to be 
increased by organic matter, whereas 
the others are rendered less available. 
Quastel has shown that soil organisms 
may largely control the availability of 
manganese over the range pH 6.0 to 
7.8. The effects of these factors on 
molybdenum and chlorine are as yet 
undetermined. 
Drainage conditions 

On freely drained soils, leaching may 
result in the serious depletion of all 
trace elements and losses are likely to 
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be especially large for boron and 
chlorine, and where soils are strongly 
acid for manganese also. On the other 
hand, in waterlogged soils leaching 
effects are small and under the 
anaerobic conditions that prevail the 
reduced forms of manganese and iron 
are highly soluble. Nevertheless, 
absorption by many plants may be 
relatively low because of the lack of 
oxygen for their roots and the toxic 
effects of carbon dioxide. 


Aeration 

Since water content and oxygen sup- 
plies in soils are related, their effects 
on the availability of the trace elements 
show some corresponding relation- 
ships. Thus, waterlogging results in 
poor aeration and the net effect, which 
is the resultant of the high water 
content and the accompanying low 
oxygen and high carbon dioxide con- 
centrations, will depend largely on the 
needs of the plant root-systems for 
oxygen. Where water content is low 
and aeration good, iron and manganese 
will tend to be present as the more 
highly oxidised forms and to be of 
lower availability. 


Diagnosis of T. E. status 

The methods used for the diagnosis 
of the status of trace elements in plants 
are, in general, those employed for the 
major elements. These are: (a) visual 
diagnosis ; (4) the application of foliage 
sprays and stem injections; (c) plant 
analyses—the analysis of special plant 
organs, usually leaf laminae, petioles or 
stems; (d) soil analysis, using both 
chemical and biological methods. Of 
these methods, (a), (6) and (c) are of 
general application, though results for 
iron under (c) may be misleading due 
to contamination, and in cases of 
induced deficiencies caused by heavy 
metal toxicities; moreover, quick 
chemical tissue tests are not generally 
applicable for deficiency levels of trace 
elements because of the limitations of 
the colorimetric methods. Under (d) 
chemical methods are not useful, but 
can be used effectively for manganese, 
boron and chlorine. The Aspergillus 
niger technique is useful for man- 
ganese, copper, zinc and molybdenum, 
and, according to Gerretzen, can also 
be used for boron. So far attempts to 
use this method for iron at Long 
Ashton have been unsuccessful, as no 
soil tested has proved to be deficient 
for the organism. 
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Correction of deficiencies 
and excesses 

Deficiencies and excesses of trace 
elements in plants often result from the 
special soil conditions, such as pH 
level, previously discussed, and from 
interactions with other mineral 
elements in the soil, both of the major 
and trace categories. Where such 
factors operate to cause deficiencies, 
methods of correction, other than the 
application of the deficient element, 
are generally needed, as otherwise the 
effects may be negligible or the 
amounts that need to be added both 
wasteful and uneconomic. The follow- 
ing notes summarise the main points: 


Deficiencies 

Iron: Deficiency is nearly always 
induced, generally by high pH, when 
the methods used are foliage sprays 
and stem injections; lowering the pH 
by sulphur dressings to the soil and 
grassing down of tree crops may some- 
times be used. The most effective 
materials for use as sprays and also 
for soil treatment (on acid soils) are 
iron chelates. Suitable concentrations 
for chelate sprays are of the order of 
0.1%. 

Iron deficiency may also be induced 
by toxic concentrations of heavy metals 
in the soil. In such circumstances 
sprays may produce some benefit, but 
often the only way to obtain even 
moderate results is to grow crops that 
tolerate the conditions. 

Manganese: For this element high 
pH with high organic matter and in- 
different drainage conditions are com- 
mon causes of deficiency. As for iron, 
foliage sprays, injections and the use of 
acidifying materials as soil dressings 
are the most effective curative methods. 
Soil dressings of manganese salts 
usually give meagre results. Excessive 
dressings of acidifying materials may 
mobilise manganese to toxic levels. 
For cereals and other farm crops a 
spray containing 5 to 10 lb. manganese 
sulphate in 100 gal. water per acre is 
generally suitable. For tree crops 3 lb. 
manganese sulphate plus spreader per 
100 gal. water is used, and if damage 
is feared 1} lb. of hydrated lime may 
be added to the spray. The sprays, as 
for all trace elements, are best applied 
to young foliage, though to control 
*‘ marsh spot ’ in peas the spray is most 
effective when applied at the flowering 
stage. 


Boron: Boron deficiency, unlike 




































































that of iron or manganese, usu illy 
results from a lack of the elemen: in 
the soil, though here again deficiency 
may be induced by liming preceding 
the sowing of a susceptible crop. Since 
boron compounds are not readily fixed 
by soils, soil dressings are effective and 
are preferred to foliage sprays and 
stem injections, as these may cause 
serious damage besides being less con- 
venient to apply. Suitable soil dress- 
ings for most crops to remedy de- 
ficiency conditions are 20 to 40 |b. 
borax per acre. For foliage sprays a 
suitable strength is of the order of 
2 lb. borax per 100 gal. The margin 
between deficiency and excess of boron 
is narrow, and routine dressings of 
boron should not be given unless 
deficiency conditions exist and sus- 
ceptible crops are being grown. 

Copper: Copper-containing ferti- 
lisers can generally be used successfully 
to control this deficiency, but the rates 
needed for different soils vary widely 
because of fixation effects. Thus, on 
sandy soils in Australia 5 to 7 lb. 
copper sulphate is effective for cereals, 
whereas in Denmark, Holland and the 
U.S.A. common rates are of the order 
of 50 Ib. per acre, and may be even 
higher for some peaty soils. Finely 
ground copper ores—oxides and sul- 
phides—may also give good results as 
soil dressings. For foliage sprays, 
copper sulphate is generally used at a 
rate of 0.5 to 1.0 lb. per 100 gal. As 
the sprays may be damaging, hydrated 
lime at half the above rates may be 
incorporated as a preventive measure. 

Zinc: The position with this element 
is similar to that of copper in that soil 
fixation effects vary widely and thus on 
some soils very low rates of zinc sul- 
phate—3 to 7 lb. per acre—are effec- 
tive, whilst on others, especially where 
pH or organic matter contents are high, 
very heavy dressings may be needed 
and may even be uneconomic, when 
foliage and so-called ‘ dormant ’ sprays 
(for deciduous trees) must be used. 
For foliage sprays 1 lb. per 100 gal. is 
usual and for dormant sprays, applied 
to the trunks and branches of trees, 
rates ranging from 25 to 40 lb. per 100 
gal. are suitable. 

Molybdenum: Two methods may be 
used to correct this deficiency, the 
application of lime dressings and of 
chemicals containing molybdenum, for 
example sodium and amz:nonium 
molybdates. The lime dressings act 
primarily by raising the »H and 
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rendering the soil molybdenum more 
available. The rates of molybdate 
materials needed are very low—3 oz. 
per acre may be sufficient in some 
instances, though it is more usual to 
apply 1 to 2 lb. per acre of the salts 
incorporated in a fertiliser dressing. 

These rates used in 100 gal. water 
are also suitable for foliage sprays. For 
some crops, for instance cauliflower, 
the deficiency has been controlled by 
treating the seed beds used for raising 
the seedling plants with a solution of 
sodium molybdate at 1 Ib. per 5 gal. 
for 10 sq. yd. 

Chlorine: ‘This deficiency is readily 
controlled by the use of chloride 
containing fertilisers, as ordinarily 
applied to farm crops. The main ferti- 
lisers will be muriate of potash, Kainit 
and agricultural salt. 


Excesses 

Excesses of most trace elements—- 
molybdenum and chlorine are excep- 
tions—can generally be substantially 
reduced by liming, and this method is 
especially useful in practice for man- 
ganese and aluminium, which are 
common causes of crop failures in acid 
soils, which do not normally occur in 
toxic amounts in alkaline soils. 

Boron excess is generally best treated 
by leaching treatment, for example by 
ensuring free drainage conditions and 
applying water if necessary. This 
would also be most effective against an 
excess of chloride. For molybdenum 
excess, acidifying the soil would tend to 
reduce the molybdenum availability, 
but often would not be a practical 
measure. Usually it would be necessary 
to adapt the farming system to the 
special conditions, 4s has been done in 
the ‘ teart areas ’, where the deleterious 
effects of high molybdenum on live- 
stock are overcome by the feeding of 
copper supplements to the animals as a 
preventive measure. 

Conclusion 

There is a widely expressed desire 
for routine preventive treatments, 
which perhaps is most often shown by 
the wish to incorporate so-called ‘ shot 
gun’ mixtures of the known essential 
trace elements into fertilisers. I hope 
that I have shown the undesirability 
and wastefulness of such a procedure, 
and the need to adopt methods which 
treat only deficiencies and excesses 
after diagnosis. 


Photos published with Part 1 of this article 
Y courtesy of Long Ashton Research Station 
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Control of Pests 
on Fruit Trees and Cotton 





Modern insecticides have cleared many pests from our crops; they 

have not only failed against red spider, but they have actually 

increased the incidence of these mites by destroying the predators 

that prey on them. A new acaricide has been discovered which, it 

is claimed, is much less liable to kill predators, but is very effective 
against the pests and mites on fruit and cotton. 





HE pest Metatetranychus ulmi was 
‘Ba noticed as a serious cause of 
damage to fruit trees in the U.K. before 
1923. Since then its importance has 
increased to the point where few 
growers today neglect to spray at least 
once per season against it. This in- 
crease in importance is because many 
of the insecticidal fruit sprays are lethal 
to red spider predators. Tar oil washes 
and more latterly DDT and BHC have 
all had this effect. Parathion is toxic 
to red spider, but also kills the pre- 
dators and a build-up of spider late in 
the season often occurs with its use. 

Eggs are deposited on the wood in 
September/October; they remain there 


Red spiders and red 
Spider eggs on a 


leaf 





until the spring, hatching out in April/ 
May. The mite feeds on the underside 
of the leaves and moults several times 
before reaching maturity. Summer 
eggs laid on the leaves hatch within a 
few days and seven or more genera- 
tions can occur in one season. 

Damage to the leaves causes them to 
wither and drop off, affecting the 
health of the tree. Yield in the follow- 
ing season can be materially affected. 


Spider mites on cotton 


The most important species is the 
two-spotted mite, Tetranychus bimacu- 
latus. In the southern states of the 
U.S.A. this spider winters on ever- 




































































































greens and migrates to cotton early in 
the summer. When cotton is no longer 
suitable for food it moves to weeds and 
other plants. Up to 17 generations per 
year may be born. The spider lives on 
the underside of the leaf, when it lays 
eggs and spins delicate webs. The leaf 
becomes thickly dotted with whitish 
feeding punctures and eventually turns 
a reddish-brown, curls up and drops 
off. A bad infestation can severely 
stunt the plant in a matter of a few 
weeks, causing shedding of small bolls 
and preventing the lint developing 
properly on the large ones. 


Citrus pests 

Scales.—Scale insects that attack 
citrus trees include Californian red 
scale, Florida red scale, chaff scale, 
purple scale and glover scale. ‘These 
pests are present on leaves, twigs and 
fruit and some species attack all three. 
The adult scale remains fixed in one 
position and secretes the scale, which 
completely covers it. It has a long 
feeding tube which enables it to obtain 
its food from parts of the leaf not 
directly beneath it. Infected trees lose 
their leaves and fruit and in serious 
cases die. ‘There are numerous genera- 
tions each year. 

Spider mite-—The most important 
species are Texas red mite, citrus red 
mite, purple mite and Bryobia mite. 
The leaves and the fruit are attacked 
and the pest breeds rapidly in favour- 
able conditions. 

Rust mite.—This pest is prevalent 


in Texas, Florida and the Mediter- 
ranean. It causes russeting of the fruit 





Young citrus plants 

deliberately infested 

with scale for experi- 
mental purposes 


and premature falling of leaves. The 
incubation period for eggs is 3-12 days 
and a new generation can_ reach 
maturity in 7—10 days. 

Chemicals in common use for scale 
are petroleum oil, parathion and mala- 
thion. Spider mite is killed by para- 
thion and malathion and sometimes 
ovicides are used. Sulphur is the only 
efficient chemical for rust mite. ‘ Tet- 
ram ’, however, kills scale, spider mite 
and rust mite in a single application. 


The new acaricide 

‘'Tetram’ is the trade name of 
0,0-diethyl-S-(beta diethylamino) ethy] 
phosphorothiolate hydrogen oxalate. 

It is a finely granular, non-dusty, 


Grapefruit infested 
with two species of 
scale which attack 
the fruit and the 
leaves 





organo-phosphorus compound, easily 


soluble in water. It is so persistent 
that, according to the needs of the 
crop, it can be applied in any quantity 
of water from the 2-5 gal./acre used 
for aerial spraying of cotton to 2,500 
gal./acre needed for efficient coverage 
in the mature citrus groves of Cali- 
fornia. 

In common with most organo- 
phosphorus compounds, this also is 
highly poisonous, so protective clothing 
is essential for those handling it. It 
contains a bright violet dye to indicate 
its presence in a spray solution. 


The story of its discovery 

As early as 1947 the disadvantages of 
some standard insecticides were be- 
coming apparent. Parathion was 
proving insufficiently specific and 
DDT was causing an increase in red 
spider on fruit by killing red spider 
predators without harming the pest 
itself. It was therefore decided that a 
detailed study of the organo-phos- 
phorus chemicals should be made and 
also that a more satisfactory acaricide 
for red spider must be found. 

In 1949 Dr. R. Ghosh began the 
basic chemical work of examining 
organo-phosphorus compounds. He 
found that some killed pests, but were 
not stable chemicals, did not persist on 
the plant and killed too wide a range o! 
pests. Others were very stable, but 
were not at all lethal. He decided, 
therefore, to compromise between the 
two. .He also wanted to produce 4 
chemical having a double-purpos¢ 
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molecule, part of which would combine 
with an enzyme in the pest, and part of 
which would block its chemical activity 
on which the life of the pest depended. 
These two factors pointed to the basic 
esters of organo-phosphorus acids. 
The first of this group was isolated in 
March 1952. 

This particular chemical, given the 
code name R5158, proved exception- 
ally effective even at extreme dilutions. 
It was expected that one chemical in 
this group would have the desired 
effect on red spider, but at this point 
an element of luck entered into the 
plan of research, since there was no 
logical reason why the first should have 
these properties. 

Another form, coded R6199 and 
now marketed as ‘ Tetram ’, was tested 
biologically during the 1953 and 1954 
seasons against red spider on apples 
under the supervision of Mr. E. C. 
Edgar, of Jealott’s Hill. Trials were 
made on three sites in Essex in 1953 
and on two sites in Essex and Suffolk in 
1954. They showed the superiority of 
R6199 to parathion both in the extent 
of the kill and in the persistence of the 
chemical in the plant. 


Results of trials 

For the last three years field ento- 
mologists from Fernhurst Research 
Station have been conducting large- 
scale trials. A laboratory was set up in 


A cotton plant affected by 

red spider. The clean, 

healthy leaves at the top 

grew after ‘ Tetram’ had 
been used 


Healthy, treated leaves 


Affected, untreated leaves 
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one area to test for residues of the 
chemical in these crops. Residues 
from the other trials, which were 
conducted altogether in over 15 coun- 
tries, have been assessed at the labora- 
tories at Yalding. In this way the 
acaricide was thoroughly tested under 
a wide range of conditions and it was 
possible to assess the reactions of 
growers themselves to using it. 

At the same time it was found that 
fundamental work on the scale pests of 
citrus was necessary. This meant 
starting at the beginning and using the 
experimental glasshouses at Jealott’s 
Hill to rear 3,000 young citrus plants. 
A colony of scale insects was established 
here—one of the first, if not the first, 
in the world outside a citrus-growing 
area. 

Shortly after its discovery, “Tetram’ 
was tried out on the scale insects and 
showed promise of being really effec- 
tive. These results were confirmed 
when Dr. F. Baranyovits, a Hungarian 
entomologist now working at Jealott’s 
Hill, went to the Citrus Experimental 
Station, Riverside, California, in 1955 
and again in 1956. 


Biological effects 

‘ Tetram ’ is a contact poison. When 
sprayed on to the pest, it penetrates 
the skin and kills it. Its main action, 
however, is systemic. When sprayed 


on to the plant it penetrates and moves 


around to reach insects distant from 
the point where it is applied. This 
property is important, since pests 
may live on the underside of the leaf, 
where they are not easily reached 
during application. Mites and scale 
insects suck the contents of the plant 
cells and the poison enters their system. 
The mode of action is similar to that 
of other organo-phosphorus com- 
pounds which interfere with the ner- 
vous system of the animal. 

The overall effect is distinctly 
superior to that of other organo- 
phosphorus compounds. It is much 
less liable to kill predators and any late 
season build-up is less likely. 

Experimental quantities are being 
sold in many countries for use on 
cotton, citrus and deciduous fruit this 
year. The rate of application is only 
24 oz. for cotton and 2 oz. for apples 
and pears per acre. The very small 
quantities which need to be used is 
remarkable and because of its good 
solubility it can be used both at high 
and low volume. Usually only one 
application per year is necessary. 

During the last three years tests on 
all trial sites have shown that when 
this new acaricide is used in accordance 
with the recommendations for rate of 
application and interval between ap- 
plication and harvest it does not 
remain in or on the fruit in sufficient 
quantity to constitute a health hazard. 

















































































































Farming in Israel 


W. P. JAFFE, B:.sc., 
(University of Bristol) 


PH.D. 





The author, who lectures in animal husbandry at the University 


of Bristol, recently visited Israel as holder of a Wyndham Deedes 


Travel Scholarship ; 


in this article he gives his impressions of the 


agriculture of that country. 





ROM the hills of Moab, Moses 

more than four thousand years ago 
looked on a land flowing with milk and 
honey. The hills of Moab are in what 
is now Jordan and the land he saw 
corresponds in part, at any rate, to the 
present State of Israel. The Bible 
makes continuous reference to the fer- 
tility of the Holy Land, yet at the turn 
of this century, which marked the 
beginning of the organised return of 
the Fews to the land of their fore- 
fathers, the area was a barren desert, 
interspersed with malarial swamps. 
Instead of the teeming population of 
biblical times, the country supported a 
few tribes of nomadic Bedouins and 
hardly any settled agriculture at all. 
To appreciate how this change could 
come about it is necessary to realise 
that the combination of geographical 
and climatic features make this area of 
the Near East one of the most difficult 
to farm successfully. In the first place, 
much of the Holy Land is hilly. 
Secondly, although the rainfall is low 
by our standards, heavy downpours 
occur during the relatively short rainy 
season. Unless, therefore, the soil is 
adequately protected, erosion of the 
hillsides takes place and the soil is 
washed downstream, where it chokes 
the drainage and turns the valleys into 
swamps. 

With the expulsion of the Jews in 
Roman times, the elaborate terrace 
cultivation of the hillsides was aban- 
doned. Once the terrace walls were 
neglected and allowed to crumble, it 
was only a matter of time before the 
rains completely demolished them and 
swept away the soil, so laboriously 
accumulated behind them. The herds 
of goats and sheep of invading nomadic 
tribes from the desert completed the 
work of destruction and finally doomed 
any chance of adequate forest cover 
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becoming re-established on the hills. 

Unlike pioneers in new countries, 
the returning Jews were faced with an 
old, worn-out countryside. In the 
beginning they bought land from the 
local Arabs and tried to farm it in the 
manner of their neighbours. It is not 
surprising that, like them, they too 
failed. Philanthropic ventures of one 
sort and another succeeded in rescuing 
a number of the original settlements, 
but the experience of this group showed 
that any attempt to settle large num- 
bers of people in this way was clearly 
foredoomed to failure. 


Land settlement 


Two factors emerged that completely 
changed the outlook on land develop- 
ment. One was the appearance in 


Palestine of groups of young idealists 
who saw the realisation of their Zionist 
ideals in terms of practical Socialism. 
They could have done little to im- 
plement the achievement of their aims 





A communal settlement, established by American immigrants 





without the second factor that was 
beginning to become operative at this 
time—the Jewish National Fund. This 
body raised money all over the world 
to purchase land in Palestine on behalf 
of the nation. Such land was leased to 
settlements at low rentals and soon 
groups of people began the task of 
reclaiming land up and down the 
country. 


Communal settlements 


Only national land, available at low 
rents, could enable settlers without 
capital to get a start and, equally, the 
idealism of young and enthusiastic 
people was necessary for the occupa- 
tion and cultivation of the desolate 
countryside. These early efforts 
marked the inception of the communal 
settlements. The idea spread and in 
time became the accepted pattern for 
the development of new lands. This 
process has not occurred without many 
detailed changes in the structure and 
organisation of the communes, but 
basically their aim has always remained, 
‘To each according to his need, from 
each according to his ability’. The 
commune is run by an Assembly 
elected by its members and one of its 
committees is responsible for the 
allocation of daily tasks. Dining halls, 
laundries, nurseries, schools, libraries 
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The first co-operative smallholders’ settlement, Nahalal, established on swamp land 
im 1911 


etc. are centralised and in consequence 
members are relieved of individual 
household duties, thereby achieving a 
high degree of efficiency in the use of 
labour. ‘They perform all the tasks 
themselves and generally ban the use 
of hired labour other than as a purely 
temporary expedient. They receive no 
wages for their work, except a small 
allowance of pocket money for trips to 
town and for their annual holidays. 
Although there is a tendency to re- 
allocate tasks every year in order to 
prevent the establishment of a fixed 
hierarchy, members are encouraged to 
develop their own skills. Often these 
are used to great advantage by the 
settlement, as in the case of the one 
which operates the only plywood fac- 
tory in the country. 

While some communal settlements 
are purely agricultural on principle, 
the majority have subsidiary industries 
ranging from making furniture and 
crockery to canning fruit and veget- 
ables. Apart from developing new 
areas, the communal settlements have 
been of great service to the country by 
absorbing new immigrants and teach- 
ing them, as well as people from the 
towns of Israel, the art of farming. 
Co-operative small holders’ 
settlements 

The appeal of this type of life is 
obviously limited and many people 
Prefer a less intense form of co- 
Operation. 

The first co-operative smallholders’ 
settlements came into being before the 
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First World War, at about the same 
time as the communal settlements, 
and, like them, were established on 
national land. The idea soon spread 
and a number of already existing 
villages adopted this form of settle- 
ment. One of the basic principles of 
the smallholders’ co-operatives is the 
absence of hired labour. In con- 
sequence the size of the holding is 
limited to what a man and his family 
can work by themselves and most 
holdings extend to about 12 acres. The 
purchase of necessities and the sale of 
produce is carried out co-operatively 
through the Central Supply and Mar- 
keting Organisation, to which all 
settlements affiliated to the Labour 
Party belong. 


The pattern of agriculture 

At the time of the British mandate 
Jewish farming tended to concentrate 
on the production of market garden 
crops and animal husbandry, Arab 
farmers grew most of the grain, while 
both grew citrus fruit in approximately 
equal amounts. With the establish- 
ment of the State of Israel in 1948, 
unrestricted immigration brought 
about a rapid increase in population. 
Many of these new immigrants had no 
agricultural skill at all and, unlike the 
majority of Arabs whom they replaced, 
went to the towns. ‘The task of pro- 
viding food for the extra mouths is a 
serious problem in a country where 
three-quarters of the populations are 
urban and imports of food are a major 
factor in the trade deficit. 





In consequence, heavy demands are 
being made on agriculture in an 
attempt to achieve the highest possible 
degree of self-sufficiency. 


Field crops 

It is in the production of grain that 
the greatest expansion has occurred, 
an increase in area from 150,000 acres 
in 1948 to 500,000 in 1953. The prin- 
cipal grain crop is barley, but wheat, 
sorghum and maize are also widely 
grown. Yields vary greatly from year 
to year and from region to region; 
averages are therefore more than 
usually misleading. The figure for 
1953, for instance, was 8 cwt. per acre 
for all grain crops. This was a par- 
ticularly favourable year; under 
drought conditions it is less than half 
as much. 

In recent years a number of new 
industrial crops have been introduced. 
Cotton was first grown experimentally 
in 1952; by 1953 over 700 acres were 
devoted to it. There is every indication 
that this crop will be of outstanding 
importance in the development of the 
country’s textile industry. 

Groundnuts have been grown on a 
small scale for some time. With the 
recent increase in plantings they are 
now the principal source of edible oil 
produced in the country. 


Fruit 

‘Traditionally, citrus fruit is the most 
important export. Great efforts have 
been made to step up production not 
only by adding new plantations, but 
also by improving existing orchards. 
Rehabilitation by means of disease and 
pest control and by pruning and the 
application of fertilisers has contri- 
buted most of the increased produc- 
tion. New plantings are being added 
year by year to meet the increasing 
demand for export. With an average 
yield of citrus fruit of between 12 and 
16 tons per acre, production now totals 
nearly half a million tons per annum. 
Most of it comes from the old improved 
orchards; the new plantations are 
scarcely producing any fruit yet. 

Grapes can be grown with ease in 
Israel; consequently many new vine- 
yards are being established every year. 
Indeed, there is some danger that when 
the new plantings come into full pro- 
duction the output of grapes, for the 
table as well as for wine, will exceed 
the capacity of the local market. 

In former times olives, almonds and 
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apricots were important in the Holy 
Land, but both the almond and the 
apricot have been virtually wiped out 
by disease. Effective disease control 
and the introduction of resistant 
varieties are helping to re-establish 
these crops. Over 40,000 acres are 
devoted to olives, yet the annual pro- 
duction is only 20,000 tons, an average 
yield of 10 cwt. per acre. Irrigation 
increases yields up to tenfold and this 
practice is being increasingly adopted 
wherever possible. 

Bananas grow well in some parts of 
the country; indeed, production is 
sufficient to allow a proportion of the 
crop to be exported. Dates, although 
restricted to the hottest regions, are 
destined to become an important 
product. 

Apples, plums, pears and soft fruits 
are grown in certain localities, but pro- 
duction, except for plums, is fairly 
small. 

Finally, mention should be made of 
the carob tree. Many settlements grow 
it for stock food. Its value as an in- 
dustrial crop is considerable, particu- 
larly as the tree will grow on sandy soils 
that support few other crops. 


Dairying 

The most striking feature of the 
dairy industry is its high level of pro- 
duction, a tribute to the excellent 
management of animals suitable for the 
conditions. Last year the average 
yteld was just over 1,000 gal., a figure 
constderably higher than in Britain. 

The production of milk is now suf- 
ficient to meet local requirements, 
although these are low by our stan- 
dards. Nevertheless, it is becoming 
increasingly difficult to sell milk at the 
present high prices. ‘The establish- 
ment of pasteurising plants may help 
to extend the market for liquid milk, 
but ultimately the prosperity of the 
dairy industry will depend on its 
ability to increase its efficiency of 
production. 


Beef-cattle 

Home-grown meat is acutely short 
in Israel, yet nearly a million acres of 
natural pasture are virtually unused. 
Much of this land formerly suffered 
seriously from over-grazing by the 
herds of Arabs and Bedouins and is 
only now beginning to regain its 
vegetation cover. It has been estimated 
that these pastures are capable, after 
improvement and with proper manage- 
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ment, of producing nearly three- 
quarters of a million tons of green 
forage per annum. Much of the land 
is suitable for mixed grazing with 
sheep and cattle, some for cattle alone. 
At present there are not enough cattle 
to utilise the available pastures and 
there is a demand for large numbers of 
beef-cattle of a suitable type. 

Beef-cattle are still a very new 
feature, but one that will ultimately be 
of great importance in reducing the 
country’s heavy dependence on im- 
ported meat. 


Poultry 

Over 500 million eggs are produced 
annually, the majority of which are 
exported; the output of poultry meat 
is in the region of 10,000 tons a year, 
a figure far in excess of the combined 
total for beef and mutton. White Leg- 
horns from the U.S.A. are the breed 
most widely used for egg production. 
Nearly all birds are kept intensively, 
either on deep litter or in battery cages, 
and under these conditions the hen- 
housed average for the national flock 
has reached 180 eggs. 


Sheep 

As in many European countries, 
sheep in Israel are kept principally for 
milk. Despite the operation of an 
ambitious official-recording and ram- 
licensing scheme, the national average 
yield is only in the region of 50 gal. for 
a lactation of five to six months. ‘The 
high solids content of the milk makes 
it suitable for the manufacture of 
cheese, a much-prized delicacy. Wool 
is of a coarse grade and the quality of 
meat is unsatisfactory; doubtless both 
could be improved by selection, but 
this is likely to be a lengthy process, 
as variability for these traits is not 
great. 


Fish 

Of the 10,000 tons of fish produced 
annually, nearly go% are raised in 
special fish ponds. In terms of yield 
of protein per acre, pond culture of 
fish, particularly of species like carp, 
is undoubtedly the most efficient way 
of utilising land. But to be efficient 
ponds must be large and shallow. This 
means that water loss by evaporation 
is heavy and limits pond culture to 
areas with a good water supply and to 
land with an impervious subsoil. 
Expansion of pond production is there- 
fore unlikely and development of fish- 


ing is being encouraged on the two 
inland lakes, Huleh and Galilee, as 
well as by deep sea fishing in the 
Mediterranean and the Red Sea, where 
large quantities of fish are said to be 
available. Development of the southern 
port of Elat and improvement of com- 
munications with the rest of the 
country will eventually enable this 
source of supply to be utilised. 


The future 

The scope for further development 
is limited not only by the amount of 
potentially useful land available, but 
also by the amount of water necessary 
to bring it into cultivation. The maxi- 
mum area of arable land is probably 
less than one million acres, plus a 
further 125,000 acres of sandy coastal 
soil suitable for citrus growing ; 750,000 
acres are already cultivated and ap- 
proximately 125,000 acres of this is 
now under irrigation. The total irri- 
gable area, assuming that all the waters 
of the upper Jordan and half those of 
the Yarmuk Rivers were available, is 
estimated at 750,000 acres. In actual 
fact, the total is likely to be much 
smaller, because Israel may not get all 
this water, and the estimate is a maxi- 
mum one making no allowance for 
important factors, such as loss in 
transit and evaporation from reservoirs. 

Increased production from the de- 
velopment of new arable areas is thus 
not likely to be substantial except for 
the utilisation of natural ranges, which 
can be expected to provide food for 
100,000 head of cattle for part of the 
year. Most of the expanded output 
must come from the intensive use of 
areas already under cultivation. /t will 
be appreciated that the need for Israel to 
reach agreement with her Arab neigh- 
bours about the use of the limited wate 
supply is of vital importance for her, 
as well as for their, future prosperity. 








To Authors and Readers 


The publishers of WorLp Cro? 
invite the submission of manuscripts 
of books to be considered for publi- 
cation. All manuscripts will 
promptly acknowledged and carefully 
considered by qualified experts. 4 
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synopsis with chapter headings should 
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to the Book Production Manager. 

The publishers are specialists 
industrial, technical and_ scientific 
books and have a world-wide selling 
and distributing organisation. 
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NEW PUBLICATIONS 


Vegetable Crops 
By Homer C. Thompson and William C. 


Kelly. Pp. 611. London: McGraw-Hill 
Publishing Co. Ltd. 1957. 5th edition. 
645. 


Few horticultural textbooks have 
gained the reputation enjoyed by Dr. 
Homer Thompson’s ‘Vegetable Crops’. 
From the publication of the first 
edition in 1923, through the 30-odd 
years to the present day, this book has 
been of the greatest service to all con- 
cerned with the serious business of 
vegetable production, whether as pro- 
gressive growers, teachers or in- 
vestigators. 

His own practical knowledge of 
growing many of the crops concerned, 
his responsibilities as Professor at 
Cornell and the experience of extension 
work in New York State enabled Dr. 
Thompson to produce an authoritative 
book soon after the first world war at a 
time of great need. As investigation 
revealed new facts, as experience 
brought new crops into commerce, and 
as advances in crop protective science 
brought in new methods, so Thompson 
modified and developed his book. As 
new editions were called for in 1931, 
1939 and 1949, generation after genera- 
tion of horticultural students, not only 
at Cornell, but the world over, pro- 
fited greatly from his enthusiasm and 
his painstaking work of evaluating and 
incorporating new material. 

Then the time came when the task 
was too great and Dr. Thompson 
needed help and, as he recently told 
your reviewer, he has been most for- 
tunate in having Dr. Kelly as his 
successor at Cornell and as collaborator 
in his book. So the new edition has a 
joint authorship, but is still likely to 
retain both the old title of ‘ Thomp- 
son’s Vegetable Crops’ and the 
allegiance and respect further 
generations of readers. 

Thompson and Kelly carry the 
reader much further than other books 
more easily available in Europe and 
show him on almost every page how 
science is aiding vegetable production, 
Whether it is by providing new tech- 
niques of soil management, fertiliser 
“conomy, seed selection, plant spacing 
and pest and disease control. Equally 
at the other end of the story they dis- 
cuss the problem of handling and 
‘toring vegetables and give guidance 


of 
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on storage conditions and the construc- 
tion of storage houses and emphasise 
what a boon intelligent storage confers 
alike on producer and consumer. It is 
a fascinating book to read and in a 
perusal of its pages the reader may soon 
find himself envying the American 
grower his climate and the consumer 
his range of vegetables, and particu- 
larly his wonderful sweet corn, his 
beans in variety, his salads and his egg- 
plants, but perhaps most of all his 
cucurbits and that unbelievably re- 
freshing creation—a perfect water 
melon. 

There is a list of over 500 references, 
mostly American or Canadian (in- 
cluding about 50 to work done at 
Cornell), but, alas, only a dozen or so to 
work in Great Britain, so little do we 
appear to have done in this most 
important field. Perhaps during the 
next decade Thompson and Kelly will 
inspire more contributions from 
workers in Britain and other European 
countries. 

H. W. MILES 


Pioneer Peasant 
Colonisation in Ceylon 


By B. H. Farmer. Pp. 387, illustrated. 
London: Oxford University Press for the 
Royal Institute of International Affairs. 


1957- 555. 

In this exhaustive study the author 
commences by summarising the early 
history of Ceylon and describing the 
ecological conditions of the Dry Zone 
in contrast with conditions in the Wet 
Zone and elsewhere. ‘This is a neces- 
sary prelude to his consideration of 
colonisation schemes in the Dry Zone. 

Whereas the ancient civilisation of 
Ceylon was confined to the Dry Zone, 
being maintained by water-conserva- 
tion works of considerable magnitude, 
modern Ceylon has developed in the 
wet regions. Agriculture in the Dry 
Zone is hampered by a number of 
adverse natural conditions, chief 
amongst them being malaria, climate 
(especially rainfall) and soils of low 
fertility. Until the introduction of 
spraying with DDT malaria was en- 
demic and constituted the main ob- 
stacle to successful reclamation of the 
region. Rainfall, though averaging 50 
to 70 in. a year, is very uncertain in its 
incidence; the consequent hazards of 
seasonal drought, in the general 
absence of adequate underground 


water, can only be met by a. surfacé 

water supply. -~ 

The British extended their rule over 

the whole of Ceylon early in the rgth 
century and thereafter developed an 
extensive, valuable but narrowly-based 
system of plantation agriculture in the 
Wet Zone. Concurrently, new prob- 
lems associated with population in- 
crease, land shortage, the breaking 
down of the old order, poverty and 
indebtedness gradually developed. The 
main solution of these problems has 
been sought in colonising the almost 
derelict Dry Zone, which constitutes 
about 70°, of the island’s land area. 

The author studies the evolution of 

a policy of peasant cultivation suited 
to Dry Zone conditions. From 1815 
to 1914 there was little colonisation, 
but much discussion and experiment; 
in the second period, 1914 to 1931, 
there was active Government-spon- 
sored experiment in colonisation, but 
no successful achievement. The third 
period, 1931 to 1953, was one of rapid 
and successful colonisation, rendered 
possible by great improvement in 
health conditions, generous incentives 
to colonists and improvements in com- 
munications. At the end of the period 
there were 31 colonies with over 16,500 
colonists. ‘These colonies have done 
much to demonstrate the practicability 
of living in the Dry Zone, and hence to 
encourage voluntary migration to this 
area. But, observes the author, these 
colonists are but the pioneers, for 
colonisation is only just getting into its 
stride. ‘The problem will be to control 
the flood of peasants, especially in view 
of the fact that the potential population 
of the region is not as great as many 
people imagine. 

In the main section of the book the 
author considers reasons for successes 
and failures in this colonisation. He 
deals with the numerous interacting 
forces and situations and concludes 
with an assessment of the contribution 
of peasant colonisation to the solution 
of Ceylon’s population problem and 
with suggestions for future action and 
research. 

There was some confusion of thought 
in the past as to the object of this 
development in the Dry Zone— 
whether it is to satisfy the demand for 
land or to increase food supplies. Both 
objects are desirable, but are not 
necessarily attained in one scheme. A 
possible solution of these dual purposes 
is offered by the author: he suggests 
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two types of peasant colony; one 
designed primarily to relieve land 
hunger, where relatively small plots 
would be issued with no expectation 
of high productivity; the other frankly 
economic, where holdings would be 
larger, economic incentives offered and 
the best cultivators selected without a 
means test. 

While the author appreciates the 
great success of colonisation, he also 
realises its weaknesses and future 
dangers and therefore warns its organ- 
isers against complacency or senti- 
mentalism. He considers the following 
conclusions particularly important: 
land potential survey, adaptation of 
colonisation to local physical con- 
ditions, water conservation both for 
irrigation and high land development, 
need for a lower scale of aid and higher 
direct return to Government, grouping 
together of kinfolk and neighbours, and 
a reformed system of tenure which 
would give a greater incentive and be 
more practicable for the administrator. 

Mr. Farmer’s well-documented book 
is packed with information and 
opinions forthrightly expressed. Al- 
though concerned primarily with Cey- 
lon conditions, the book has a much 
wider application and will doubtless 
attract serious attention in the 
numerous countries of the semi-arid 
belt where similar problems arise. 

D. H. GRIST 
* 
FAO Publications 

The proceedings of a conference 
held in Princeton, U.S.A., in 1955 
under the auspices of FAO, WHO and 
the Josiah Macy Jr. Foundation, New 
York, have been published in full 
under the title Human Protein Require- 
ménts and their Fulfilment in Practice. 
The report of the smaller group which 
met subsequently in Rome will be 
published shortly and will contain 
definite recommendations on protein 
requirements. The aim in the present 
record has been to bring out the spirit 
of the original discussion. The book 
also serves to collect together the in- 
formation which has accumulated in 
recent years on this subject, which has 
so much significance for under- 
developed countries, particularly in 
some tropical regions. Many factors 
are involved, including cultural and 
psychological ones, since even when a 
product has been found to be both 
effective and safe the possibility of its 
introduction into a community will 
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depend on existing food habits. Of the 
main vegetable food sources of protein 
—soya-bean, groundnut, sunflower 
seed cotton seed and coconut—the 
soya-bean has so far been the most 
studied. Not only should local food 
resources be developed, but also 
protein-rich materials that at present 
are either wasted or used for animal 
feeding, e.g. fishmeal and the residue 
from oil seeds after the oil has been 
extracted. Price 1os. or U.S. $2.00. 

Olive Oil Processing in Rural Mills, 
Agricultural Development Paper No. 
58, outlines methods and processes, 
tools, implements and machinery with 
the purpose of showing how each 
piece of equipment or machine is used 
and how gradual improvements can be 
made, particularly in countries where 
the science of agriculture is not yet 
highly developed. Price 5s. or S1.o0. 

Improving Agricultural Tenancy, No. 
35 in the Agricultural Studies series, 
examines problems connected with im- 
proving the tenant’s production, living 
and social conditions and the progress 
of tenants towards owner-occupancy. 

Food and Agricultural Legislation, 
1956, V, No. 2, contains legislation on 
land tenure and land reform in French 
Oceania, Guatemala, Cape Verde 
Islands, Spain and Yugoslavia, and 
food supplies in Colombia. No. 3 
includes the Soil Bank Act of the 
U.S.A. and an Act on the legal con- 
solidation of rural property in Belgium. 
No. 4 contains legislation on land 
tenure and land reform in France and 
Algeria and agricultural co-operatives 
in Yugoslavia. 

* 


SPC Publications 


‘Rice Production in the South 
Pacific Region’, Technical Paper No. 
97, is the report on his survey in 
1953-54 by Mr. Watson, FAO Rice 
Improvement Officer. He visited New 
Caledonia, New Hebrides, British 
Solomons, Papua and New Guinea, 
Netherlands New Guinea and Fiji. 
Only in Fiji did he find current pro- 
duction of rice at a sufficiently high 
level to satisfy local requirements. The 
last section consists of a summary of 
conclusions and recommendations. 
Price 2s. 

Technical Information Circular No. 
18 on ‘Fungicidal Treatment of 
Banana Plantations ’ contains sections 
on utilisation of spraying equipment in 
banana plantations, the effectiveness 





of oil as a method of treatment, and the 
action of these oils on the banana plant 
and on the fruit. 

Technical Information Circular No, 
22 is an account of the introduction of 
pepper in Tahiti and the prospects for 
the crop. 

We have also received a copy of the 
Proceedings of the Sixteenth Session 
of the South Pacific Commission held 
at Noumea from 18 October to 8 
November, 1956. 


* 


Pea Midge 

Pea News Supplement No. 5 on 
control of the pea midge (Contarinia 
pisi) is now obtainable from the Pea 
Research Station, Yaxley, Peter- 
borough. This pest has caused serious 
damage in the Doncaster area in recent 
seasons, but elsewhere in this country 
does not at present give rise to much 


concern. 
* 


Other Publications 

We have received copies of the 
following publications: 

Mauritius Sugar Industry Research 
Institute, Annual Report for 1956, 
when the yield of commercial sugar 
per acre was the highest obtained 
in the history of the local sugar 
industry. As in previous years, the 
report gives a brief review of the 
Institute during the year, followed by 
more detailed information on specific 
subjects and the discussion of experi- 
mental results when possible. 

Colonial Plant and Animal Products, 
Vol. VI, No. 1, the quarterly journal 
of the Colonial Products Laboratory. 
This issue contains articles on ‘ The 
Extraction of Protein Concentrates 
from Leaves ’ and ‘ Sources of Starch 
in Colonial Territories: I. The Sago 
Palm ’ and reports of recent investiga 
tions at the Laboratory. Published by 





H.M.S.O., price 6s. 

The Empire Cotton Growing Cor 
poration’s Progress Reports from Ex- 
periment Stations, season 1955-56, for 
Northern Nigeria, Nyasaland, 
Tanganyika Territory Lake Provine 
and Eastern Province. 

Report of the Governing Body and 
the Principal’s Report for 1955-56 
Imperial College of Tropical Agr 
culture. 

Report of the Conservation Authorlly 
of New South Wales for the year ended 
30 June, 1956. Published by Gover 


ment Printer, price Is. 
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MACHINERY AND EQUIPMENT 


All-purpose Sprayer 

The ‘ Tryco’ crop sprayer is re- 
markable for its versatility, for it can 
be operated at either high or low 
pressure, to give a high or a low 
gallonage per acre, at a high or low 
speed of travel and it can cover 120 or 
more acres a day on either row crop or 
flat coverage. Operating pressures 
range from 20 in. to 200 in. and the 
rates of application from 20 to 50 gal. 
per acre. The boom, which is made 
of heavy-gauge aluminium alloy tubing, 
can be mounted either in the front or 
in the rear of the tractor and can be 
adjusted for height. 

The ‘ Tryco’ pump, which is the 
heart of the unit, can deliver 10 gal. 
per min., at pressures of up to 200 in., 
and it gives 120 in. at idling speeds. 
It exerts a steady pressure and gives 
uniform volume at all speeds. 

The unit is rigidly bolted to the 
tractor on brackets made of 3-in. 
channel and heavy-gauge angle iron 
and the barrel carrier, which is of 
heavy angle iror, can take one or two 
barrels of spraying fluid. 

Continuous field operation is assured 
by the system of screens and the 
special mounting of the nozzles, which 
prevents the trapping of chemical 
sediments and the clogging of the jets. 


Mechanical Weeding 

The Reekie weeder attachment 
enables farmers to make cultivation 
more thoroughly destructive of weeds 
than ever before. Ordinarily lumps 
and nobbles of earth in which are 
embedded small seedling weeds are 


Diagram of a Reekie 3-unit weeder 
hoeing between the rows 
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left behind by cultivators and hoes. 
These weeds can now be prevented 
from developing by fitting a Reekie 
weeder to the cultivator or hoe. Its 
vibrating tines of special spring steel 
effectively break up the lumps, thus 
exposing the weed to the sun, which 
kills it. 

A single weeding unit consists of 
up to seven tines and may have a 
spread of from 3 in. up to 22 in. Three, 
four or even a dozen of these units may 
be attached to the toolbar of the trac- 
tor. These units are independently 
mounted and may be staggered, and 
they are able to follow the contour of 
the ground closely. Tension coil 
springs are fitted to each unit and in- 
dividual ground pressures can be 
increased or decreased as required. 





The ‘ Tryco’ crop sprayer in use in a field of maize 
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Electricity on the 
Plantation 


The essential role of electricity on 
the farm, estate or plantation is self- 
evident today, but only a few years ago 
the idea lacked appeal to farmers, who 
were often desperately short of the 
necessary capital, and to those living in 
remote parts of the world who were 
used to hard conditions of living and 
working. They were, in fact, hardly 
aware of the advantages of electricity. 


The electric generating sets pro- 
duced by Dale Electric Ltd. are offered 
in 50- and 60-cycle models. The 
3.5-kW. model is powered by Ruston 
1 YBA air-cooled diesel engines de- 
veloping 6 b.h.p. at 1,500 r.p.m., and 
the 7-kW model develops 12 b.h.p. at 
1,500 r.p.m. at 50 cycles. Both may be 
built as stationary or as mobile power 
units. 

Each model is produced in three 
types: 

Automatic starting—in which it is 
only necessary to snap on a light 
switch, plug in a toaster, or turn on the 
radio for the unit to start up auto- 
matically. The plant also stops when 
the last load is switched off. 

Remote starting—by which the plant 
can be put into operation or stopped by 
a switch or button at a remote point 
within 250 ft. of the unit. 

Manual starting—using a car-type 
crank handle. Even with this model 
automatic or remote starting and stop- 
ping can be arranged, if required. 
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Boom Sprayer 
The ‘Speedispray’ is a boom 
sprayer, designed for attachment to 
the three-point linkage of a tractor by 
means of a steel coupler and check 
chain, its Allman }-in. bronze vane 
pump being operated by the p.t.-o. 
of the tractor. The two 6-ft. steel arms 
which carry the spray nozzles are 
firmly secured by outrigger chains or 
they can be positioned vertically for 
travel along roads or through gates. 

The Mk. I model is fitted with three 
ceramic ‘ wide-angle’ nozzles giving 
a spraying width of 18 ft. and the 
Mk. II has 12 standard nozzles. When 
the tractor is travelling at 3 m.p.h. 
the delivery rate is 14 gal. per acre. 
The spray fluid is contained in a 
welded tank, of 40-gal. capacity, which 
is specially lined to prevent corrosion. 
The tank is fitted with a plastic sight 
gauge; there is a gauze filter basket in 
the tank and a filter to each spray 
nozzle. 

The machine is intended for all 
types of hormone herbicides and it 
will make applications up to 30 gal. 
per acre. Spraying height is adjustable 
on the hydraulic lift of the tractor on 
which it is mounted. 


Weed Burning 

The Woolery range of weed burners 
operate on the principle of the atomisa- 
tion of oil by means of compressed air. 
The burners may be mounted on a 
truck or tractor or on a two- or four- 
wheel trailer to be towed by truck, 
tractor or automobile and used for 
burning along highways, fences, canal 
banks and irrigation ditches. In winter 
there are many applications, such as 
melting snow and ice and thawing 
























The ‘A’ model Woolery weed burner is shown here mounted on a circular track which 
is bolted to the floor of a truck 


frozen ground before excavating. 

Used to destroy green immature 
potato haulms, it permits harvesting 
operations without waiting for the 
normal maturing of the vines or their 
elimination by frost. Clean fields 
result in fewer potatoes being lost, as 
they can easily be seen by the pickers. 

When mounted on a circular track, 
as in the illustration, the unit can 
be swung through an arc of 180° 
by the operator, or the burner may be 
set at an angle for ditch and ditch 
bank burning or to suit the contour of 
the ground over which it is operating. 

This model has an_ oil-burning 
capacity of 50 g.p.h. and produces a 
dense, high-velocity, intensely hot 
flame which sears the green vegetation. 
Under average conditions the first trip 
can be made at about 8 m.p.h.; on 
the second trip, which should be made 
from 2-10 days later after the sun has 
dried the vegetation, the speed may be 








of 18 ft. 


Bi4 





much faster—1o to 15 m.p.h. Burning 
a swath 5 ft. wide at 8 m.p.h. it con- 
sumes 7 gal. of fuel oil per mile. 


Weeding Attachment 
To obtain maximum crops, weeds 
should never be allowed to become 
established and, if possible, the 
should be regularly removed while the 
crop is growing, so long as the crop is 
not injured during the operation. 
The spring tines of the Aldersley 
“Universal” weeder operate selec- 
tively by eradicating surface or shallow- 
rooted weeds, without going so deep 
as to injure the deeper-rooted crop 
In addition, the tines break up the 
surface crust of the soil, which checks 
aeration and the movement of rain- 
water down into the soil. Breaking up 
the soil cap in this way naturally en- 
courages growth and development. 
The weeder can be fitted to an) 
type of tractor with a power-lift attach- 
ment and having a three-point linkage 
There is also a special attachment for 
tractors without a power lift, which 
enables the weeder to be trailed. The 
spring tines are arranged in groups, 
each group being separately attached 
to the boom and sprung independently, 
thus enabling the tines to follow closel 
the contours of the ground. In con- 
sequence, this weeder is suitable for 
eradicating surface weeds among pot 
toes, even when the land is furrowed 
In fact, it is possible to keep the weeds 
under control during the whole perio’ 
of growth of the potatoes, even up " 
the time when the leaves are meetiNg 
across the ridges. 
The weeder is also recommende 
for corn, root crops, beans and peas. 
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Agricultural Chemicals 


Weedkillers: plant nutrient: insecticides: produce fumigation 


Contact Herbicides 

Competition between crop plants 
and weeds is a critical factor in the 
growing and harvesting of agricultural 
crops. If plants are able to grow under 
optimum conditions, weeds are re- 
tarded in their growth and kept under 
control. On the other hand, if the 
crop is growing poorly under adverse 
conditions, weeds tend to flourish at 
the expense of crop development and 
yields. 

By the correct application of chemi- 
cal weedkillers it is possible to elimi- 
nate many weed species at an early 
stage of their growth, before they can 
compete seriously with the crop for 
water, light and nutrients. In this way 
crop plants are able to grow under 
more advantageous conditions; 
healthier plants and higher yields are 
produced. ‘ Santobrite’ and Mon- 
santo ‘Penta’ are contact herbicides, 
killing only those plant tissues with 
which they come into contact; they 
are not translocated within the plant 
like 2,4-D. By suitable formulation 
and methods of application they can 
be used either for selective weed 
control in growing crops or as non- 
selective general herbicides. They are 
also used in conjunction with 2,4-D 
sprays to give a combined contact and 
hormone effect, which is useful in 
eradicating the more resistant weed 
species. 

* 

Molybdenum for Crop 

Vigour 

Molybdenum is the most recent 
arrival among the micronutrient ele- 
ments to have significance for agricul- 
ture. For a while it appeared that 
information on the molybdenum 
nutrition of plants might remain in the 
realm of merely interesting knowledge 
of no practical significance in the 
business of growing field crops. In 
1942 A. J. Anderson, of Australia, in 
a series of beautifully conducted field 
experiments, demonstrated that some 
low-producing, hill-land clover pas- 
tures near Adelaide, South Australia, 
were molybdenum deficient; soil 
applications of 5}, oz. per acre were all 
that was needed to correct the de- 
ficiency. He showed also that the 
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principal effect of molybdenum was to 
enable the symbiotic bacteria, living in 
nodules on clover roots, to perform 
their normal function of fixing atmo- 
spheric nitrogen. It is this inter- 
dependence between legumes and 
nitrogen-fixing micro-organisms that 
has provided the greatest outlet for 
molybdenum as a practical agricultural 
chemical. The more common fertilisa- 
tion rates for molybdenum-deficient 
pastures are of the order of 1 oz. of 
molybdenum per acre. 

Straightforward molybdenum de- 
ficiencies in other crops were revealed 
in rapid succession. Whiptail disease 
of cauliflower is one of the more 
prominent ones. In Long Island this 
disease of cauliflower was described by 
Clayton in 1924 and suspected as a 
nutritional deficiency disease which 
Clayton found could be corrected 
through liming. It is now known that 
some soils fix molybdenum in forms 
difficult for plants to absorb and that 
liming may release adequate amounts 
of native soil molybdenum to provide 
plant needs for this element. The uses 
of molybdenum in agriculture are ex- 
panding so rapidly these days that it is 
difficult to keep fully informed of the 
areas and the crops benefited. The 
most spectacular successes are reported 
from Australia and New Zealand. 





In Virginia, U.S.A., a grower compares 
melon treated with molybdenum, on the 


Sodium 
was 


left, with untreated melon. 
molybdate solution (1 oz./gal.) 
sprayed around the hills 


For Crop Protection 


* Riddolan ’ is a concentrated liquid 
insecticide which contains 20°, DDT 
and only requires the addition of water 
to make a powerful and effective spray. 

It is claimed that a single spraying 
with this insecticide remains effective 
for three to ten weeks, depending on 
weather conditions. Used correctly, it 
gives thorough and economical control 
of a large number of insect pests with- 
out risk of damage to the crop. The 
normal dosage is only 3 gal. of ‘ Rid- 
dolan ’ per acre, and even minor insect 
attacks can do damage which far ex- 
ceeds the cost of protection. 

* 
For Killing Weeds 
and Trees 

Sodium arsenite is an effective and 
at the same time a most economical 
weedkiller. It is a total weedkiller and 
a soil sterilant, but is not a selective 
weedkiller, such as 2,4-D or MCPA, 
and must never be sprayed on com- 
mercial crops. 

Solid sodium arsenite is available 
for weedkilling, but suffers from 
serious practical disadvantages: 

1. It is unpleasant to handle and the 
dust given off is very poisonous. 

2. It has to be weighed out so that 
a solution of the correct strength can 
be prepared. 

3. It is difficult to dissolve. 

4. Being in the form of powder or 
granules it is more easily pilfered than 
a liquid preparation. 

‘Globe’ weedkiller, a S.D.C. for- 
mulation, makes sodium arsenite avail- 
able in a concentrated fluid form which 
is easily measured and mixed. For 
killing weeds on paths, road verges and 
around poles ‘ Globe’ is diluted 1 in 
100 (t.e. 1 gal. of ‘Globe’ provides 
100 gal. of weedkiller) and is watered 
on or applied as a coarse drenching 
spray. 

For killing tough, deep-rooted weeds, 
such as lalang, [mperata cylindrica, and 
Siam weed, Eupatorium odoratum, 
‘Globe’ should be ysed at a dilution 
of 1 in 25. The solution should be 
sprayed at 60-100 gal. per acre on the 
first spraying round and at rather less 
on subsequent occasions. Four or five 
sprayings at ten-day intervals are 
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required so as to destroy new shoots as 
they appear. The ground should be 
impregnated to ensure destruction of 
roots. 

When spraying in rubber and other 
plantations keep the spray from con- 
tacting the trees, as it may cause 
damage to the bark. Particular care 
should be taken when the trees are 
young and small. 

Lalang should not be slashed before 
spraying. Standing lalang which has 
withered after spraying has a valuable 
smothering and shading effect which 
helps check growth of new shoots. 
Spraying in open areas will be easier if 
paths are made at intervals of 12 to 
15 ft. by beating down the lalang with 
sticks. 

Undiluted ‘Globe’ is also an 
efficient tree killer. The tree should be 
frill girdled and ‘ Globe’ poured into 
the frill or groove. 

An alternative method of application 
especially suitable for stumps is to pour 
‘Globe’ into holes bored at an angle 
into the wood and then to seal them 
with clay tamping. 

* 
For Hop Growers 

‘Terra Sytam ’ applied to the hills 
in the second or third week of June 
relieves the hop grower of all concern 
about blight right up to the time when 
the hops are picked, but what of early 
blight, which flies in at the end of May 
or in early June? Hitherto, to obtain 
an immediate control, the hop grower 
has had to resort to a quick but tem- 
porary knock-down with TEPP or such 
materials which, though they give the 
control, only remain persistent for a 
limited period. 

Based on schradan, with the addition 
of a powerful knock-down, ‘ Super 
Sytam’ will give an immediate kill of 
all living nits and adults and will 
effectively control reinfestations during 
the following three to four weeks. It 
should be applied at the end of May, 
when the first fly are seen to come in, 
using 100 to 150 gal. of wash per acre. 
Whatever the infestation, it wil! remain 
effectively controlled until ‘ Terra 
Sytam’ is applied in the second or 
third week of June. Complete protec- 
tion from blight is thus afforded during 
the entire season, 

For those who prefer to use foliage 
sprays throughout the season, a similar 
programme is recommended. ‘ Super 
Sytam’ should be applied when the 
fly is first seen at the end of May, 
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followed by an application of ‘ Sytam ’ 
four weeks later. ‘ Sytam’ is recom- 
mended for the second application, as 
it does not damage the predators 
which are so numerous during the 
summer. 


* 


For Hormone-resistant 
Weeds 

Certain weeds in cereal crops are 
resistant to hormone weedkillers and 
up to now have been treated with the 
highly poisonous DNC compounds. 
Spraying with DNC is an unpleasant 
and dangerous job, requiring protective 
clothing and the use of high-volume 
spraying machinery. 

With ‘Monoxone’” most of the 
hormone-resistant weeds can now be 
killed with a safe material for which 
no protective clothing is required. 

It will kill or severely check a wide 
variety of weeds, such as cleavers, 
black bindweed, seedling chickweed, 
groundsel, nettles, scarlet pimpernel, 
speedwell, spurrey, redshank, yellow 
charlock and viper’s bugloss. 

The removal of climbing weeds, 
such as cleavers and bindweed, makes 
harvesting easier and there is less like- 
lihood of lodging. 

* Monoxone ’ is supplied as a powder 
which dissolves in water. It is applied 
at the rate of 20 lb. per acre through a 
standard low-volume sprayer. Best 
results have been obtained using 20 
gal. of water per acre. Where water is 
very hard and cold it may be necessary 
to use 25 to 30 gal. of water. 

* 


Produce Fumigation 

Fresh fruits, such as apples, pears 
peaches, plums, pineapples, nectarines, 
citrus and many others, are commonly 
treated with ‘ Eston’ methyl bromide 
for quarantine alleviation, as are many 
vegetables, including potatoes, celery, 
tomatoes, sweet potatoes, artichokes, 
fresh peas and beans, olives and onions. 

Fumigation of fresh produce may be 





accomplished in vaults, buildings, 
under tarpaulins, in vacuum chambers 
or in sealed vans. Of first consideration 
is the necessity that the enclosures be 
gas-tight for fumigation to be effective. 

Temperature during treatment 
should be above 60°F and below go’r 
for best results. Produce of any kind 
removed from cold storage for treat- 
ment should be allowed to reach tem- 
perature equilibrium above 60°F before 
fumigation begins. Produce to be 
fumigated should be stacked to allow 
circulation of air and fumigant, thus 
facilitating the movement of the gas 
when the circulating fans are in 
operation. 

Tarpaulins used for fumigation must 
be of impermeable plastic, such as 
polyethylene or polyvinyl chloride 
types, and can be obtained from the 
Neil A. MacLean Co. 





Technical News 

Articles in the August issue of other 
journals of the Leonard Hill Technical 
Group include the following: 

Dairy Engineering.— ‘The Dairy In- 
dustry in Southern Asia, Part I, 
India’ by T. P. J. Twomey, ‘ Cleaning 
of Dairy Plant and Containers’ by 
G. B. Beattie, ‘ Stainless Steel in the 
Dairy Industry’, a special illustrated 
supplement. 

Food Manufacture.—‘ Rapeseed Oil 
as a Food’ by Joyce L. Beare, ‘ The 
Determination of Starch Purity with 
the Kent-Jones and Martin Colour 
Grader’, ‘ New Dutch Sugar Drier 
and Cooler’ by John Grindrod. 

Automation Progress.—‘ Numerical 
Control of Milling’ by L. S. Peck, 
‘Automation and the Operator’ by 
D. L. Johnston. 

Petroleum. — ‘The Geology of 
Australasia’ by J. C. M. Taylor, 
PH.D., ‘Research on Synthesis of 
Liquid Fuels in China’, ‘ Canadian 
Oil and Gas ’, Interim Gordon Report. 


——— 





Bookshop Service 


All books reviewed in WoRLD 
Crops and all other scientific or 
technical books may be obtained 
from: 
Technical Books, 

308 Euston Road, 
London, N.W.1 
Telephone: Euston 5911 
Prompt attention is given to all 
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WORLD CROP REPORTS 


World survey of groundnut production 


INTERNATIONAL 

Groundnuts 

The present season’s production is 
estimated at approximately 12,682,000 
short tons of unshelled nuts. This 
figure, if realised, will be a fresh 
record, being 1% greater than the 
world’s previous highest crop of 
12,523,c00 tons in 1955-56. It is about 
33% above the 1935-39 annual 
average. The following table illustrates 
increasing world production since 1935. 


Tons 
1935-39 (average) «+ 9,564,000 
1945-49 (average) 10,810,000 
Season 1954-55 12,071,000 


Season 1955—56(tentative) 12,523,000 
1956-57 (forecast) 12,682,000 

Asia remains the chief producing 
continent, with India taking the lead 
in production within the continent. 
However, the present estimate of 
4,300,000 tons for this season, while 
exceeding the previous season’s 
4,260,500 tons and much above the 
pre-war average of 3,295,700 tons, will 
not, even if realised, attain the 1954-55 
level of 4,623,400 tons, which was over 
one-third of the total world output. 
The estimate for China-Manchuria, 
whose production comes next in 
volume, is reckoned unofficially at 
2,700,000 tons (mostly in China 
proper), compared with 2,400,000 in 
the preceding season, which, however, 
is below the 1935-39 average of 
2,913,400 tons. Expansion is likely 
under the current agricultural pro- 
gramme, as oliferous crops are a vital 
factor in China’s economy. Although 
Japan has always been a small pro- 
ducer, she has shown an increase over 
the past few years. The latest estimate 
gives the season’s production as 50,400 
tons, against 54,200 tons in 1955-56, 
but the pre-war level was as little as 
14,600 tons. 

Production for Asia as a whole, at 
an estimated 7,845,000 tons, although 
falling short of the bumper crop of 
8,040,500 tons in 1954-55, is nearly 
I million better than pre-war. Im- 
provement has been specially marked 
in Formosa (Taiwan), Thailand (Siam) 
and Turkey. 

Although the African continent pro- 
duces less than 50°, of the Asian total, 
its progress has been more dramatic, 
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the output having risen to about 
3,382,000 tons, compared with the 
1935-39 average of 1,850,000 tons. 
The increase in the Union of South 
Africa has been the most spectacular, 
having leapt from 12,000 tons to the 
current record of 241,500 tons. In 
actual quantity French West Africa 
takes the lead with 1,200,000 tons, 
Nigeria and Cameroons, who were in 
the lead last year, having suffered 
from adverse conditions. In Ghana 
groundnuts have been cultivated (com- 
mercially) only for the past three or 
four years; production over this 
period has increased from nil to 52,200 
tons. Africa again accounts for one- 
fourth of total world production. 

Production in the rest of the world 
is of. less importance. In North America 
this season’s harvest is estimated pro- 
visionally at 937,500 tons, showing a 
slight decrease on last season and being 
much below the exceptional 1945-49 
average, but higher than 1954 and the 
pre-war mean of 640,000 tons. Here 
the U.S.A. takes the lead. The recent 
crop amounted to 783,300 _ tons, 
roughly equal to last year’s, but above 
the 1954-55 return of 504,000 tons. 
The exceptional 1945-49 figure of 
1,046,300 tons for the U.S.A. was 
largely the result of world conditions 
and in order to repair to some extent 
the general shortage of vegetable oils 
and fats which existed at that time. 
Mexico, Cuba and the Dominican 
Republic are the other important 
growers in North America. 

The only two major producers in 
South America, Argentina and Brazil, 
both show an increase in volume in 
comparison with pre-war returns, due 
both to extension of area and improved 
yields per acre. A tentative estimate 
puts the current Argentine harvest at 
about 275,000 tons, against 130,000 in 
1955-56; and Brazilian figures are 
143,300, compared with 204,goo and 
185,200 for the same periods. The 
provisional total for the whole of South 
America is 450,500 tons. 

Elsewhere production is 
negligible. The Australian average is 
less than 20,000 tons and the present 
indication for Europe (largely Spain 
and Italy) is 34,000 tons, compared 
with a pre-war figure of 35,000 tons. 


almost 


As reported last month, the Spanish 
Government is encouraging the in- 
creased planting of groundnuts in 
irrigated areas. 

Although during and since the war 
production has largely been influenced 
by officially controlled allotment of 
area, a widespread increase in yields 
per acre has also been a prime factor. 


Dried figs 

Production of commercial dried figs 
in 1956 in the principal areas of the 
world is estimated as 168,000 short 
tons. Though slightly greater than the 
short crop of the previous season, the 
estimated tonnage still falls consider- 
ably below the 181,200-ton average 
calculated for the five-year period 
1949-53. 

The trend in commercial fig pro- 
duction in Italy has been downward, 
with 1956 production indicated as 
nearly 25°/, less than that of the pre- 
ceding year. Italy is the world’s largest 
fig producer, though the difference 
between the Italian pack and those of 
the two next largest producing coun- 
tries is fast narrowing. The short 1956 
Italian commercial fig crop is expected 
to change Italy’s position to that of net 
importer. 

Greece, an important fig producer, 
and Lebanon-Syria have reported 
larger fig crops for 1956. The estimate 
for Portuguese fig production has also 
been raised 20°{, to 10,000 short tons 
since the previous estimate last quarter. 
The U.S. commercial fig crop 
amounted to approximately 26,000 tons 
in 1956. ‘Though larger than the 
previous season’s crop, U.S. produc- 
tion for 1956 is about average. 


FORMOSA 

Rice.—The series of typhoons last 
September devastated about 12°, of 
the rice area of the second crop of 
1956, which to start with was less than 
that which it was calculated would be 
required to achieve the target figure for 
the year (1,850,000 metric tons). The 
target was consequently not reached, 
but the total rice production was still 
the highest ever recorded (1.79 million 
metric tons), a result attributable to 
increased unit production rather than 
to more land being put under cul- 
tivation. 
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Pineapple.—In spite of the poor crop 
in 1956, the amount actually export ed 
was 50%, higher in value than last 
year, owing to the improved canning 
and distribution methods used. Never- 
theless, the industry still leaves a lot 
to be desired. In December Govern- 
ment action was taken against seven 
small canneries found to be using old 
tins. The pineapple in the refurbished 
tins was not exported. 


MEXICO 


Cotton.—Production in 1956-57 
amounted to 1,734,840 bales. Because 
of the country’s success in disposing 
of the. 1956-57 cotton crop, there is 
today much less fear in rural circles 
about the prospects for sales of the 
crop at present being harvested. It is 
likely that this crop will equal the 
record crop of approximately two 
million bales produced in 1955-56. 

Wheat.—More land is being placed 
under wheat in accordance with the 
Government’s plans of keeping Mexico 
self-sufficient in this cereal notwith- 
standing the heavy annual increase in 
population. There seems little doubt 
that the 1957 wheat harvest will reach 
1,400,000 tons, an increase of 250,000 
tons over the 1956 crop. 

Sugar. — The first estimate of 
Mexico’s 1957-58 sugar crop is 
1,100,000 tons. In other words, it is 
fully expected that Mexico will recover 
from the disastrous effects of the 
weather felt in the first quarter of 1956 
and will not only be in the position of 
not having to import sugar, but will be 
able once again to export. Local con- 
sumption for the year is estimated at 
950,000 tons. 


NYASALAND 


A record groundnut crop in Nyasa- 
land is forecast by the Department of 
Agriculture. A surplus of 14,000 short 
tons of shelled nuts will be bought by 
the Agricultural Production and Mar- 
keting Board. This is a 40°, increase 
on the last two years. In 1955, 10,308 
tons were bought and in 1956, 9,763 
tons. First Southern Province cotton 
estimates are put at 3,200 tons of seed 
cotton. Last year the area yielded 
about the same, but in 1955 it yielded 
more than 8,000 tons. Red bollworm 
has caused damage in all areas and 
cotton stainer is also present. Bacterial 
blight is not so evident as last year. 

The rice crop continues to look good. 
Surplus rice is likely to exceed 5,000 
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tons of paddy, equivalent to some 3,000 
tons of hulled rice. The colour and 
quality of early curings of Northern 
Division fire-cured tobacco is good and 
favourable weather may improve later 
plantings. The yield and quality of 
Central Division air-cured is also good, 
but humid conditions are making 
curing difficult. 


ISRAEL 


The Government of Israel has set 
aside about 2,500 acres from the 
1957-58 cotton acreage for the pro- 
duction of extra long staple ‘ Pima 32 ’ 
cotton, with the aim of developing an 
export market in this variety. Experi- 
mental production in 1956-57 was 
reported to be very successful. 

Israel is rapidly developing its cotton 
industry. The first commercial crop 
in 1954-55 amounted to 4,000 bales 
(500 Ib. gross) and by 1956-57 cotton 
production had increased to 15,000 
bales. Cotton acreage increased from 
2,000 acres in 1954-55 to 14,000 in 
1956-57. All cotton acreage is irri- 
gated. Cotton consumption in 1955-56 
amounted to 29,000 bales and imports 
were 20,000 bales, including 15,000 
from the U.S.A. 


ENGLAND AND WALES 
Agricultural conditions in England 
and Wales on 1 June, 1957, have been 
summarised by the Ministry of Agri- 
culture, Fisheries and Food. 


Weather conditions 

The weather during May was mostly 
rather dry and fairly sunny with cold 
winds and some ground frosts. Rain- 
fall was below average in most areas. 
Mean temperatures were generally a 
little below normal, although sunshine 
was above average in most districts. 


Cereal and pulse crops 

Autumn-sown wheat is_ generally 
satisfactory, although some mildew is 
reported. The small areas of autumn- 
sown barley and oats look well on the 
whole. Spring-sown wheat, barley and 
oats are generally satisfactory on lighter 
soils, but on heavy land, where good 
seed beds were difficult to obtain and 
sowing was later, crops are irregular 
and backward. Rain is needed. 

Rye is making satisfactory progress. 


Acknowledgment is made to For. Crops 
& Markets and to Spec. Reg. Inform. 
Services for much of the information con- 
tained in the above reports. 





Beans for  stockfeeding.—Winter 
beans made good growth and are a 
promising crop. Spring beans are 
satisfactory on the whole, although 
rather backward on some heavier soils; 
some weevil damage is reported. 

Peas.—Early-sown crops on lighter 
soils look well, but later sowings on 
heavier land are patchy and thin and 
need rain. ‘There has been damage by 
weevil and pigeons. 

Early potatoes are backward and 
badly need rain. Damage by frost has 
occurred in many districts, but some 
crops have recovered well. Lifting has 
started in a few areas. Second early 
and maincrop varieties made satisfactory 
growth on some lighter soils, but crops 
are backward on heavier land. 


Roots 

Turnips and swedes.—Sowing has 
been delayed in many areas because 
seed beds have been difficult to pre- 
pare, except on the easiest working 
land. Where sown, germination and 
growth have been slow. 

Mangolds.—In most areas sowing is 
complete. Seed beds were difficult to 
prepare and germination has been slow 
and irregular. Some fly damage is 
reported. 

The drilling of sugar-beet has been 
completed under generally difficult 
conditions, particularly on heavy land. 
Except where good seed beds were 
obtained, germination has been uneven 
and growth slow. Resowing has been 
necessary in a few areas. Rain and 
warmer weather are badly needed. 
Germination of fodder-beet has been 
uneven and growth slow. 


Kale 

Sowing has been delayed owing to 
the difficulty in preparing seed beds. 
Some early-sown crops have germin- 
ated satisfactorily, but generally growth 
is slow and rain is needed. 


Hay 

Cold conditions and lack of rain 
retarded growth and grasses are tend- 
ing to run to seed in many areas. The 
yields per acre of seeds hay and 
meadow hay are expected to be below 
average. 


Pastures 

Grass has been slow to make growth; 
grazing has been adequate in most 
areas, but was becoming difficult # 
the end of the month. 
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Overseas Agents to: 
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Pyrethrum-based insecticides 


Pyrethrum P.Y.R. is harmless to animals and human beings. It can be used 
safely in close proximity to foodstuffs. 

Pyrethrum P.Y.R. combines very high knock-down with effective killing 
power. And with suitable synergists these effects can be markedly enhanced. 
Insecticides based on African Pyrethrum are particularly effective in dealing 
with flying insects and with pests that attack stored products. They do a 
first-class job in public health work and in the protection of food supplies. 
Insects do not develop resistance to Pyrethrum P.Y.R. as they do to many 
other insecticides. 

Detailed information about African Pyrethrum and advice on its use for 
domestic, industrial and other purposes are available on request. 


AFRICAN PYRETHRUM 


MITCHELL COTTS & CO LTD 


Winchester House, Old Broad Street, London, E.C.2 
Telephone: London Wall 6000 
The Pyrethrum Board of Kenya, Nakuru, Kenya Colony. 


The Pyrethrum Board of Tanganyika, Mbeya, Tanganyika Territory. 
Société Co-opérative des Produits Agricoles, Goina, Belgian Congo, 








Company News 


RUBBER PLANTATIONS INVESTMENT TRUST 


The forty-eighth annual general meeting of the Rubber 
Plantations Investment Trust Ltd. was held on 26 June in 
London. 





Sir Eric Macfadyen, chairman, in the course of his speech, 
said : 

The accounts for the year to 31 March, 1957, show gross 
revenue of £272,162, compared with £278,263 for the 
previous year; this latter figure, however, included a non- 
recurring sum of {£5,087 not related to that year’s earnings. 
The gross yield represented 15.74°,, (16.10°,,) on the issued 
capital. After taxation and expenses, net revenue is £147,842, 
and including the balance of £107,725 brought forward from 
the last accounts we have £255,567 available for appropria- 
tion; {£25,000 has been transferred to General Reserve 
and the directors recommend a dividend of 124%, (the Portable but Powerful 
same), absorbing £124,241 (net) and leaving £106,326 to be 


carried forward. MYERS POWER SPRAYERS 
It is gratifying to be able to record continued improvement ; 
in the valuation of the portfolio; since 1953 the upward Easy to move from job to job. Rugged Myers 
trend has been unbroken, and in four years the net asset single-cylinder piston pump delivers 2 gallons per 
value of the Trust has increased by £630,512, equivalent to minute and pressures to 250 pounds. 12%-gallon 
3 — : 6° ae neaetie Ts mers ; ‘ 
8jd. per 2s. unit or 36%, on our issued capital. I he period tank is specially coated to prevent corrosion. Both 
under review has been extremely active for the Trust and | 
numerous changes have taken place in the portfolio. 
The accounts disclose a strong liquid position in the form Other sizes and types of portable spravers avail- 
of Treasury bills and near-dated Government bonds, and able. Write today for prices and details. 
these funds are readily available for investment when 
market conditions appear attractive. 4 THE F. E. MYERS & BRO. CO. 


The report was adopted. rs‘. 5208 Orange St., Ashland, Ohio, U.S.A. 


high pressure gun or weed boom available. 














A Dictionary of Dairying 
J. G. Davis, D.SC., PH.D., F.R.LC. 


Demy 8vo. 2nd edition. xxvii +- 1132 pages, illus. 65s. net. Postage 2s. Home and Abroad. 


The technical requirements of the dairy industry today make it essential for every person holding a 
responsible position to have a comprehensive work of reference always to hand. A Dictionary of 
Dairying has been written for this purpose. There is no similar work in the world today. The 
major part has been written by Dr. J. G. Davis but a valuable feature of the book is the large 
number of authoritative and up-to-date articles by specialists, many of them with international 
reputations. The work covers both the theoretical and practical aspects of all branches of dairying 
and there are numerous photographs, and line drawings. The alphabetical scheme adopted makes 
the whole work its own index and there are numerous cross references. The book will be invaluable 
not only to dairy scientists, technologists, managers, and dairy farmers but also to doctors, sanitary 
inspectors, veterinary surgeons, public analysts and indeed to all food chemists and technologists. 


REFRIGERATION NOTE BOOK 

M. E. ANDERSON 

A little book which will be found valuable to many of those connected with the science and practice of refrigeration, 
whether as plant operators, designers or students. ///ustrated. 12s. 6d. net. Postage 4d. Home. 10d. Abroad. 
MODERN FARM DAIRY EQUIPMENT 

R. T. NEEDHAM 


A review of the specialised plant and equipment used in modern dairies, both large and small. J//ustrated. 15s. net. 
Postage 8d. Home. 10d. Abroad. 


Obtainable through your usual bookseller 
LEONARD HILL [BOOKS] LIMITED, 9 EDEN STREET, LONDON, N.W.1 
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